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[Filed Nov. 27, 1963] 
IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


EDWIN E. HAYS 
19127 HALSTED STREET 
NORTHRIDGE, CALIFORNIA 


and 


WALLACE & TIERNAN INC. 

25 MAIN STREET 

BELLEVILLE, NEW JERSEY 
Plaintiffs 


vs. : Civil Action No. 


EDWIN L. REYNOLDS 
ACTING COMMISSIONER OF PATENTS 
Defendant 


COMPLAINT FOR ISSUANCE OF A PATENT 


To the Honorable Judges of the United States 

District Court for the District of Columbia 

(1) Plaintiff EDWIN E. HAYS is a citizen of the United States and 
resides at 19127 Halsted Street, Northridge, California; and Plaintiff 
WALLACE & TIERNAN INC. is a corporation of Delaware, having its 
principal place of business at 25 Main Street, Belleville, New Jersey. 

(2) Defendant is the Acting Commissioner of Patents and has his 
official residence in the District of Columbia. Defendant is sued in his 
official capacity. 

(3) This action is brought under the provisions of the United States 
Code, Title 35, Section 145. 

(4) Prior to June 12, 1957, Plaintiff Hays invented a Pharmaceuti- 
cally Effective Water Insoluble Derivative of Ephedrine and Propadrine, 
for which invention he filed in the United States Patent Office on June 


12, 1957, an application for patent, to which application Serial No. 
665,130 was given. Said application was duly prosecuted in accordance 
with the requirements of law and the rules of the United States Patent 
Office. 

(5) Said application Serial No. 665,130 was examined in the Patent 
Office by the Primary Examiner. The Primary Examiner erroneously 
rejected applicant's claims, and on November 17, 1960 made his re- 
jection thereof final. 


(6) From the rejection of said claims, Plaintiff Hays duly ap- 
pealed, by appeal dated May 12, 1961, to the Board of Appeals of the 
Patent Office, in accordance with the requirements of law and the rules 
of the Patent Office. After hearing said Appeal, said Board, in a deci- 
sion rendered on May 14, 1963, erroneously affirmed the rejection of 
said claims. 

(7) Plaintiff Hays filed a Petition for Reconsideration on June 11, 


1963, and also filed a Petition to Remand Application to the Primary 
Examiner on July 11, 1963. 

(8) Plaintiff WALLACE & TIERNAN INC. the assignee of the entire 
right, title, and interest in and to the said Hays application Serial No. 
665,130 filed a Terminal Disclaimer on or about July 16, 1963, and 
another Terminal Disclaimer on August 14, 1963 which latter Terminal 
Disclaimer was recorded by the Patent Office on or about October 10, 
1963. 

(9) The Board of Appeals in a decision rendered October 30, 1963 
denied Plaintiff Hays’ request for reconsideration and reaffirmed its 
previous affirmation of the rejection of the claims by the Patent Office. 

(10) Plaintiffs filed a Petition Under Rule 198 on November 4, 
1963 requesting the Commissioner of Patents to reopen the case for 
its purpose of having the Commissioner and Board consider the effect 
of its said terminal disclaimer on the question of the rejection of the 
claims on double patenting. The Commissioner denied the petition on 
November 4, 1963. 


(11) This action is brought by Plaintiffs within thirty (30) days 
after the decision of the Board of Appeals on October 30, 1963 on Plain- 
tiffs' Petition for Reconsideration, in accordance with the requirements 
of The United States Code, Title 35, Section 145. | 

(12) Plaintiffs have taken no appeal to the United States Court of 
Customs and Patent Appeals from the decision of the Board of Appeals 
of the Patent Office affirming the rejection of said claims. 

(13) Plaintiffs will produce in Court a duly authenticated copy from 
the records of the Patent Office of Plaintiffs’ application Serial No. 
665,130 and all the proceedings thereon in the Patent Office. : 

(14) The invention set forth in the claims of Plaintiffs’ application 
is new and original and was not known or used by others in this country 
before the invention or discovery thereof by Plaintiff Hays, and said 
invention was not patented or described in any printed publication in 
this or any foreign country before his invention or discovery thereof 
or more than one year prior to his application Serial No. 665,130 and 
not in public use or on sale in this country for more than one year prior 
to said application, and was not patented in any foreign country either 
by him or his legal representatives on an application filed more than 
twelve months prior to his application for patent in the United States. 
Said invention has not been abandoned. Plaintiffs are lawfully entitled 
to receive a patent on said application Serial No. 665,130 filed June 12, 
1957. | 

(15) By the decisions of the Board of Appeals of the Patent Office, 
Defendant has wrongfully refused and still refuses to issue a patent on 
said application Serial No. 665,130. 

WHEREFORE, Plaintiffs bring this action and pray this Honorable 
Court | 

to ADJUDGE that Plaintiffs are entitled according to law to receive 
a patent for the invention of application Serial No. 665,130 and to au- 
thorize Defendant to issue such patent on the filing in the Patent Office 


by Plaintiffs of the copy of the adjudication and otherwise complying 
with the requirements of law. 


EDWIN E. HAYS AND 
WALLACE & TIERNAN INC., Plaintiffs 


By /s/ J. William Pike 
BACON & THOMAS 
Washington 5, D.C. 


OF COUNSEL 


FOSTER YORK 
ZABEL BAKER YORK JONES AND DITHMAR 
Chicago 3, Illinois 


[Filed Jan. 13, 1964] 


ANSWER TO COMPLAINT 


To the Honorable the Judges of the United States District 
Court for the District of Columbia 


1, 2, 3. The defendant admits the allegations of paragraphs 1, 2, 
and 3 of the complaint. 

4. The defendant admits that plaintiff Hays filed in the United 
States Patent Office on June 12, 1957, an application for patent, to 
which application Serial No. 665,130 was given, and that said application 
was duly prosecuted in accordance with the requirements of law and the 
rules of the United States Patent Office. The defendant asserts that, 
otherwise, he is without knowledge or information sufficient to form a 
belief as to the truth of the allegations of paragraph 4 of the complaint. 

5. Except for denying that the rejection was erroneous, the defend- 
ant admits the allegations of paragraph 5 of the complaint. 

6. Except for denying that the affirmance was erroneous, the de- 
fendant admits the allegations of paragraph 6 of the complaint. 


7. Except for denying that the Petition to Remand was filed on 
July 11, 1963, the defendant admits the allegations of paragraph 7 of 
the complaint. 

8, 9, 10, 11, 12, 13. The defendant admits the allegations of para- 
graphs 8, 9, 10, 11, 12, and 13 of the complaint. 

14. The defendant denies that plaintiffs are lawfully entitled to 
receive a patent on application Serial No. 665,130 filed June 12, 1957. 
The defendant also denies that the invention set forth in the arms of 
said application is new and original and was not known or used by others 
in this country before the invention or discovery thereof by plaintiff 
Hays. The defendant asserts that, otherwise, he is without knowledge 
or information sufficient to form a belief as to the truth of the allega- 
tions of paragraph 14 of the complaint. : 

15. Except for denying that his refusal was erroneous, the defend- 
ant admits the allegations of paragraph 15 of the complaint. 

FURTHER ANSWERING, the defendant asserts that the plaintiffs 
are not entitled to a patent on the application, Serial No. 665,130, in- 
volved in this civil action, containing any of claims 8 through 12 thereof, 
for the reasons given and in view of the patent and the application’ icited 
in the Examiner's answer and the decisions of the Board of Appeals in 
the involved application. Proffer hereby is made of copies of the said 
answer, decisions, patent, and cited application. 


Respectfully submitted, 


/s/ C. W. Moore 
Solicitor, United States Patent Office Attorney 
for Defendant 


[Certificate of Service mailed Jan. 10, 1964] 


[Filed Jan. 28, 1964] 
AMENDMENT TO COMPLAINT 


It is respectfully requested by the Plaintiffs, through their attorney, 
that the complaint in the above-identified Civil Action be amended as 
follows: 

Page 3, paragraph 7, line 4, change "July 11, 1963'' to read -- 

July 15, 1963, --. 


/s/ J. William Pike 
CONSENT TO FILING OF AMENDMENT TO COMPLAINT 


The undersigned hereby consents to the filing of the above Amend- 
ment to Complaint. 


/s/ C. W. Moore 
Attorney for Defendant 


PROPOSED FINDINGS OF FACT BY DEFENDANT 


* OK OK 


20. Plaintiffs’ recording of a terminal disclaimer of that portion of 
the term of any patent which might issue on the involved Hays' applica- 
tion which extended beyond the term of the Keating patent (under 35 USC 
253) is ineffective to obviate or avoid the double patenting rejection, in 
the light of the fact that the claims of the patent and the claims at issue 
are not distinct, and that the inventorship is different. 


[Filed June 15, 1965] 
OPINION 


This action came on for hearing December 16, 1964. Upon: consider- 


ation of the evidence presented, along with briefs submitted by the par- 
ties, the Court has found for the defendant, and against the pewatte, and 
will cause the Complaint to be dismissed. 

In accordance with Rule 52(a), Federal Rules of Civil Procedure, 
the Court states its findings of fact and conclusions of law separately 
as follows: 


FINDINGS OF FACT 


1. This is a civil action under 35 U.S.C. §145 in which the plain- 
tiffs seek a judgment from this Court authorizing the defendant, Acting 
Commissioner of Patents, to grant to plaintiffs Letters Patent of the 
United States, based upon certain claims of the patent applicatiion of the. 
individual plaintiff, Edwin E. Hays, said application being identified by 
Serial No. 665,130, filed June 12, 1957, and entitled "Pharmaceutically 
Effective Water Insoluble Derivative of Ephedrine and Propadrine. Wu 

2. The corporate plaintiff, Wallace & Tiernan, Inc., is the record 
owner of all right, title and interest in and to the aforementioned appli- 
cation. | 

3. All the claims of the Hays patent application were rejected by 
the Examiner, and the Patent Office Board of Appeals, the latter tribu- 
nal agreeing with the Examiner's refusal of the claims primarily on 
the ground that claim 14 of a United States Patent to Keating, No. 
2,990,332, owned by the corporation plaintiff, defines the same invention 
as that defined by the claims at issue here, and that to allow are re- 
quested claims would offend the rule against double patenting. | 

4, Attrial counsel for defendant limited the issue ANY to this 
ground of rejection. 

5. The refused claims appear in the aforementioned Hays applica- 
tion, and are numbered 8 to 12 inclusive. 


6. The invention disclosed in the application relates to a pharma- 
ceutical composition useful in combating bronchial asthma. The com- 
position is comprised of a cation exchange resin complex containing a 
drug, such as ephedrine or propadrine absorbed thereon. The composi- 
tion can be administered orally in a single dose which is capable of re- 
leasing the drug in small uniform amounts over an extended period of 
time. The resin is a sulfonic cation exchange resin containing from 3 
- 17% cross linkage. According to plaintiffs’ application, satisfactory 
results have been obtained with resins containing from 5% to 100% sat- 
uration of the drug, with the preferred range being from 10% to 75% 
saturation. 

7. Claim 8 is illustrative of the subject matter of the claims at is- 
sue, and reads as follows: 


8. An oral therapeutic composition which is useful 
in combating bronchial asthma, comprising, in unit 
dosage form, from about 10 milligrams to about 300 


milligrams, on the basis of the adsorption cation, of 
a cross-linked sulfonic acid cation exchange resin 
having a cross linkage of 3 - 17 per cent and having 
adsorbed thereon a cation of the group consisting of 
cations of ephedrine and propadrine, said adsorption 
compound being from 10 to 75 per cent saturated with 
the said cation. 


8. Defendant asserts that claim 14 of Keating Patent No. 2,990,332 
(owned by the corporate plaintiff) and claim 8 sought here do not define 
distinct inventions; that patent claim 14 defines the same composition 
generically; and that claim 8 differs from patent claim 14 only in an 
obvious manner. 

9. The significant differences between the subject matter defined 
in claim 8 and that defined in claim 14 of the Keating patent are (1) the 
use of ephedrine or propadrine as the drug, and (2) the 10% to 75% satu- 
ration limitation on the amount of adsorbed drug. 


10. Plaintiffs concede that Keating discovered the concept of pro- 
ducing an oral therapeutic composition comprising a sulfonic acidca- 
tion exchange resin of 3- 17% cross linkage and an amine drug ab- 
sorbed thereon to be administered orally in a unit or single dose which 
will be effective for long periods (from 8 hours to 24 hours), and that 
this concept was disclosed in the Keating patent. ! 

11. The parties agree that the Keating patent claim 14 is generic 
as to the amine drug. 

12. The Examiner held that the two most commonly used of the 
class of amines taught by Keating (i.e. the beta phenyl beta hydroxy 
alkyl amines) are ephedrine and propadrine, and plaintiffs ees ad- 
mitted the correctness of that finding. 

13. The advisability of using ephedrine and propadrine as the 
amine drug in making the composition defined by claim 14 of the’ Keating 
patent would have been obvious to one skilled in the art at the time of 
Hays' entry into the field. 

14. The advisability of using an amount of drug less than satura- 
tion, namely in the range of 10 to 7 5% saturation, would have been ob- 
vious to one skilled in the art at the time of Hays’ entry into the field. 

15. The specification of the Hays application at bar does not ex- 
pressly state that the "10 to 75% saturation" limitation of the claims is 
critical. 

16. Plaintiffs’ evidence fails to prove that the "10 to 75% ain 
tion" of the claims at issue is critical. | 

17. The differences between the subject matter defined by claim 
14 of the Keating patent and that of claims 8 to 12 inclusive of the Hays’ 
application at bar are such that the claimed subject matter as a whole 


would have been obvious, at the time Hays" invention was made, toa 
person having ordinary skill in the art to which said subject matter 


pertains. 
i8. Plaintiffs’ recording of a terminal disclaimer of that portion 
of the term of any patent which might issue on the involved Hays' ap- 
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plication which extended beyond the term of the Keating patent (under 
35 U.S.C. 253) is ineffective to obviate or avoid the double patenting 
rejection, in the light of the fact that the claims of the patent and the 
claims at issue are not significantly distinct. 


CONCLUSIONS OF LAW 


1. Where criticality is asserted for proportions or ranges ina 
composition claim, the specification must disclose that the ranges are 
critical, instead of merely preferred, in order to be considered as 
such. 

2. Where the claims in a patent application define subject matter 
which is different from, but not significantly distinct from, the subject 
matter of a claim of a patent owned by the owner of the application, a 
terminal disclaimer, under 35 U.S.C. 253, does not permit the granting 
of a patent which otherwise would be refused for double patenting. 

3. Claims 8 to 12 inclusive of plaintiffs' patent application are un- 
patentable over claim 14 of the Keating patent on the ground of double 
patenting. 

4. Plaintiffs are not entitled to a patent containing any of claims 
8 to 12 inclusive of plaintiffs' patent application, Serial No. 665,130, 
filed June 12, 1957, identified in paragraph 4 of the Complaint. 

5. The Complaint should be dismissed. 

DATED: June 15, 1965. 


/s/ Joseph R. Jackson 
United States District Judge 


[Filed June 15, 1965] 
ORDER 


This cause came on for trial on December 16, 1964. Upon consid- 
eration of the record herein, as well as the briefs which the Court ac- 
corded counsel for plaintiffs and defendant an opportunity to file, it is 
this 15th day of June, 1965, 

ORDERED, that judgment be, and the same is hereby entered in 
favor of defendant, and that the Complaint be, and is hereby dismissed, 
with costs to be assessed against plaintiffs. 


/s/ Joseph R. Jackson 
U. S. District Judge 


[Filed June 25, 1965] 


MOTION UNDER RULE 52b OF 
FEDERAL RULES OF CIVIL PROCEDURE 


Plaintiffs move to amend the Findings and to alter the Judgment of 
June 15, 1965, wherein the Court dismissed plaintiffs' complaint in an 
action brought under 35 U.S.C. 145 for the issuance of a patent. 

Plaintiffs urge that judgment be entered in favor of plaintiffs and 
that plaintiffs be adjudged to be lawfully entitled to receive a patent con- 
taining claims 8 through 12 of their application at bar. The Findings of 
Fact 9 and 18 should also be amended as set forth below, plaintiffs not 
conceding that Findings 13, 14, 16, and 17 are correct but only unneces- 
sary for a decision in its favor. 

This case is an important one to the patent bar mavelvanct a termi- 
nal disclaimer and it is respectfully submitted that the Court should 
first make it clear whether or not it is departing from the decisions of 
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the United States Court of Customs and Patent Appeals on terminal dis- 
claimers as set forth in the cases of In re Robeson, 141 USPQ 485 and 
In re Kaye, 141 USPQ 829. 

The Court of Customs and Patent Appeals appears to have adopted 
the rule that where the invention defined in the claims of an application 
is more than a "mere colorable variation" of the invention defined in 
the claims of the patent a terminal disclaimer will obviate or avoid a 
double patenting rejection even though the variation is an obvious one, 
and the distinction not patentable. 

Thus, in the case of In re Robeson the substitution of butyraldehyde 
for propionaldehyde in the claims of the application was held to be more 
than a mere colorable variation and the claims of the application were 
allowed on the filing of the terminal disclaimer. 

In the case of In re Kaye the claim of the applicant and the claim of 
the patent differed only in the fact that the applicant's claim called for 
Freon 12 whereas the patent claim called for Freon 114. The Court 
said: 


™we are of the opinion that the two inventions are not 
patentably distinct. The differences between Freon 
114 and Freon 12 are not such that the substitution 
of one for the other in a mixture otherwise qualita- 
tively identical would be obvious to one having ordi- 
nary skill in the art. And while the proportion equa- 
tions are essential to the operativeness of the inven- 
tion, we think that their derivation, largely empirical 
in nature, would require no more than the ordinary 
skill of the art. 


‘There remains the question of the terminal dis- 
claimer. While the disclaimer document does not 
appear in the record, appellant states, and a pass- 
age in the examiner's answer confirms, that appel- 
lant has filed a terminal disclaimer disclaiming 
that portion of the term of any patent issued on the 
present application which would extend beyond the 
term of the Kaye patent. 
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"Recently, in In re Robeson, 51 CCPA , 331 F.2d 
610, 141 USPQ 485, this court had occasion to con- 
sider the effect of a terminal disclaimer in over- 
coming a double patenting rejection. In that case we 
held that where, as here, the claims define separate, 
albeit patentably indistinct, inventions, the filing of a 
terminal disclaimer may obviate a double patenting 
rejection. 


It is thus the ruling in the case of In re Kaye and In re Robegon 
that a terminal disclaimer will obviate double patenting where the 
claims define separate inventions eventhough they are patentably in- 


distinct inventions. 

It would appear to plaintiffs on careful reading of this Court's 
Opinion that this Court has not departed from the law as set forth by 
the Court of Customs and Patent Appeals, but plaintiffs are not certain 
because this Court has used different words than the Court of Customs 
and Patent Appeals. | 

This Court has used the language "significantly distinct from" to 
determine whether or not a terminal disclaimer is effective and the 
Court of Customs and Eateo Appeals has used the language "more than 
a mere colorable variation.’ 

The term "significantly" would appear to indicate that the variation 
should be meaningful; - perhaps, meaningful from the point of view of 
giving different or improved results but not necessarily an unobvious 
result. 

Possibly the terms 'more than colorable' and ‘significant’ are not 
completely synonymous, but it seems to plaintiffs that they are so close 
as to mean practically the same thing, so that this Court and the Court 
of Customs and Patent Appeals are saying substantially the same thing. 
If this is not the Court's view, plaintiffs respectfully request clarifica- 
tion. 

In Finding of Fact No. 9, the Court uses the words "significant dif- 
ferences." Possibly the Court was using the term "significant "lina 
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different sense than in Finding of Fact No. 18 and Conclusion of Law 
No. 2. However, plaintiffs submit that the differences set forth in Find- 
ing of Fact No. 9 are indeed meaningful and certainly are more than 
mere colorable variations. 

Moreover, Finding of Fact No. 9 is incomplete. There should be 
added to it after the word "drug," last line, the following: 

(3) the dosage unit form and an amount of from 10 mgs. to 300 mgs. 
and (4) the absence of the narrow particle size limitation. 

The use of ephedrine or propadrine as the drug instead of one of 
the many other phenyl hydroxy alkyl amines set forth in the Keating 
patent claim 14'makes a difference between having a composition which 
is useful in the treatment of asthma and one which is simply an adre- 
nergic amine; a significant and meaningful difference in result. 

The difference in using an ephedrine or propadrine drug of 10 to 
75 per cent saturation over that of 100 per cent is a clearly improved 


uniformity of release as set forth in the Hays specification and by the 
evidence and the difference between using a saturation of this range 
instead of, for example, 1 per cent saturation, is in having a dosage unit 
of practical size also as set forth in the testimony. Regardless of un- 
obviousness and criticality, this is a significant or meaningful distinc- 
tion. 


The difference between using a dosage unit form with an amount of 
ephedrine or propadrine of from 10 mgs. to 300 mgs., is the difference 
between having a composition which is useful and nontoxic over one 
which is ineffective or toxic. The Keating claim does not define any 
dosage amount. 

The difference between using particle sizes outside of the range of 
the Keating claim, but within the Hays claims, means that one can 
manufacture the Hays product and obtain satisfactory results without 
infringing the Keating claim 14. This certainly is a meaningful and 
significant difference. 

It is respectfully submitted that Finding of Fact No. 18 should be 


15 


revised by changing "ineffective" in lines 4 and 5, to "effective" and by 
deleting the word "not" in the last line. This Finding will then read as 
follows: 

18. Plaintiffs' recording of a terminal disclaimer of that portion 
of the term of any patent which might issue on the involved Hays’ ap- 
plication which extended beyond the term of the Keating patent (under 
35 U.S.C. 253) is effective to obviate or avoid the double patenting re- 
jection, in the light of the fact that the claims of the patent and i 
claims at issue are significantly distinct. 

It is also suggested that Conclusion of Law No. 2 be Suneea to 
read as follows: | 

2. Where the claims ina patent application define subject matter 
which is not patentably different from, but which is significantly dis- 
tinct from, the subject matter of the claim of a patent owned by the 
owner of an application, a terminal disclaimer, under 35 U.S.C. 253 
permits the granting of a patent which otherwise would be refused for 
double patenting. 

It is realized that this Court has found of its own accord as it has 
a right to do, that the subject matter of the Hays claims is not signif - 
icantly distinct from the subject matter of claim 14 of the Keating pat- 
ent. Plaintiffs are asking the Court to reconsider its finding on: ‘this 
point, if the term "not significantly distinct’ means the same or sub- 
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stantially the same as "merely a colorable variation.'' On the other 
hand, if significantly distinct is intended to mean the same as patent- 
ably distinct, then plaintiffs submit that the Court is wrong as a matter 
of law. If there is only a fact question involved, and if the Court would 
like the benefit of the expertise of the Patent Office, plaintiffs would 
be willing that this Court follow the procedure in the case of In jre Tan- 
ner, 145 USPQ 345. However, if there is a matter of law involved, 
plaintiffs respectfully request the Court to further consider the case 
of In re Kaye, 141 USPQ 829 which appears to be quite analogous to the 
present situation. 
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CONCLUSION 


Plaintiffs are entitled, under the circumstances, to reconsidera- 
tion, alteration of the Judgment, and the granting of a patent. 


EDWIN E. HAYS and WALLACE & 
TIERNAN INC., Plaintiffs 


By /s/ Foster York 
ZABEL BAKER YORK JONES AND DITHMAR 
Chicago, Illinois 60603 


J. William Pike 

Harry W. F. Glemser 
BACON & THOMAS 
Washington, D. C. 20005 


[Acknowledgment of Service, June 25, 1965] 


[Filed June 29, 1965] 
ORDER 


The plaintiffs having moved under Rule 52(b) of the Federal Rules © 
of Civil Procedure to amend the Findings and alter the Judgment of 
June 15, 1965, and the Court having duly considered the said motion, it 
is, this 29th day of June, 1965, 

ORDERED, that the plaintiffs’ motion to amend the Findings and 
alter the Judgment of June 15, 1965 be, and hereby it is, denied. 


/s/ Joseph R. Jackson 
United States District Judge 


[Filed Aug. 26, 1965] 


NOTICE OF APPEAL 


Plaintiffs, Edwin E. Hays and Wallace & Tiernan Inc., herewith 
give notice of appeal to the Court of Appeals of the District of Columbia 
Circuit from the judgment in favor of Defendant, Reynolds, Acting Com- 
missioner of Patents, on June 15, 1965 (Plaintiffs' Motion denied June 
29, 1965). 

A copy of this Notice of Appeal has been mailed this 26th day of 
August, 1965, to the Solicitor, United States Patent Office, Washington. 
D.C. 

A bond in the sum of $250.00 accompanies the Notice Of Appel 


Respectfully submitted, 


EDWIN E. HAYS and WALLACE & TIERNAN INC. 
Plaintiffs 


By /s/ Foster York 


ZABEL BAKER YORK JONES AND DITHMAR 
Chicago, Illinois 60603 


J. William Pike 

Harry W. F. Glemser 
BACON & THOMAS 
Washington, D. C. 20005 
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PLAINTIFFS' EXHIBIT 1 
[Rec'd. June 12, 1957] 


{1/2] ZABEL BAKER YORK JONES and DITHMAR 
Chicago, Illinois 
June 10, 1957 
Hon. Commissioner of Patents 
Washington, D. C. 
Sir: 

We enclose application of Edwin E. Hays, consisting of specifica- 
tion, oath, power of attorney, and petition, for patent on improvement 
in Pharmaceutically Effective Water Insoluble Derivatives of Ephedrine 
and Propadrine. 

We also enclose our check in the amount of $30.00 to cover the 
filing fee. 

Respectfully, 
ZABEL BAKER YORK JONES & DITHMAR 


By /s/ Foster York 


[1] PHARMACEUTICALLY EFFECTIVE WATER INSOLUBLE 
DERIVATIVES OF EPHEDRINE AND PROPADRINE 


The invention relates to pharmaceutically effective water insoluble 
derivatives of ephedrine and propadrine that are particularly suitable 
for oral administration to a patient. More particularly the invention re- 
lates to cation exchange resin complexes of ephedrine and propadrine. 

Ephedrine and propadrine sulfates and hydrochlorides are water 
soluble salts of ephedrine and propadrine which are often orally admin- 
istered. These compounds have found particular value in the treatment 
of bronchial asthma and allergic disorders. For the treatment of bron- 
chial asthma the average dose of such water soluble salts is 25-50 mil- 


ligrams orally, repeated three or four times a day. In many patients 
ephedrine and propadrine produce anxiety, nervousness and insomnia 
so that a barbiturate is often administered at the same time. Capsules 
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containing 15-30 milligrams of various barbiturates in addition to 25 
milligrams of ephedrine or propadrine sulfate are often used for this 
purpose. | 

An object of this invention is to provide water insoluble ephedrine 
and propadrine compounds which can be given to the patient in a single 
capsule or tablet in the morning and which dose will maintain the de- 
sired drug effect at least 12 hours. In this manner a full drug effect is 
attained over the day time hours without inducing insomnia and/other 
undesirable side effects at night. 

Another object is to provide therapeutically effective ephedrine and 
propadrine compounds which have a much higher [2] Lethal Dose (LD) 
ratio than ephedrine and propadrine chlorides or ephedrine sulfates and 
thus increase the potential safety of products which incorporate them. 

A further object is to provide homogenous pharmaceutical |ephe- 
drine and propadrine compounds which will release their drug action 
in small uniform amounts over a long period of time so that there is no 
quick spurt of harmful release followed by a quick depression. 

In accordance with this invention the water soluble ephedrine or 
propadrine compound such as ephedrine sulfate, propadrine sulfate, 
ephedrine chloride, or propadrine chloride, is contacted with a sulphon- 
ic acid cation exchange resin. This results in a reaction with the acid 
resin and the basic ephedrine will give an adsorption compound which 
is in reality a type of water insoluble salt. The reaction may he repre- 
sented by 


so, H* + E = KS, EH* 


where RSO,” BOOKS the resin anion; E the ephedrine or propadrine 
as the free base, and EH'* the ephedrine or propadrine cation. 

A final product is designated as a sulphonic acid cation exchange 
resin having adsorbed thereon an ephedrine cation. The following for- 
mula is a more explanatory formula of the adsorption compound: 


where R is the resin nucleus and R is H or CHg. 


{3] In one embodiment of the invention the adsorption compound is 
substantially saturated with the ephedrine or propadrine. In the case 
of ephedrine or propadrine it has been found that there is a quite fast 
release of the first portion of bound ephedrine or propadrine and that 
this fast release gives more untoward side effects than when the sul- 
phonic acid cation exchange resin is only 75% or less saturated with the 
ephedrine or propadrine. In the 75-100% saturated resin the first quick 
release is better than if the pure amine compound were present but the 
best results are obtained with the slow uniform release which occurs 
after the first quick release with the 100% saturated resin and which oc- 
curs right from the beginning with the 75% or less saturated resin. 
Satisfactory results have been obtained with ephedrine and propadrine 
adsorption compounds containing from 5% to 100% saturation of ephe- 
drine or propadrine base and preferably from 10% to 75% saturation. 

The particle size of the sulphonic acid cation exchange resin and 
consequently of the adsorption compound is of importance. Improved 
uniformity of slowing down effect is obtained with a particle size of 
above 80 mesh and preferably between -20 mesh to +40 mesh with no 
more than about 10% of fines. However, the invention is applicable to 
adsorption compounds of even coarser particle size and even as to very 
fine particles such as particles which go through a 100 mesh or even a 
200 mesh screen. In the case of adsorption compounds the particles of 
which go through a 200 mesh screen, it has been found that such coms 
pounds are only slightly superior in slowing down effects and in de- 
crease in toxicity over the unadsorbed ephedrine salts. Coarse parti- 
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cles are suitable such as -5 to+10 mesh. In order to avoid excessive 
irritation the particles are in the form of smooth beads. 

[4] The cross-linkage of the sulphonic acid resins is not critical 
so far as the ephedrine compounds are concerned. Satisfactory results 
have been obtained for cross-linked resins containing 3-17% cross- -link- 
age. The pharmaceutical effectiveness of the sulphonic acid cation ex- 
change resin adsorption compounds of pharmaceutically effective 
amines is believed to be due to the fact that such adsorption compounds 
are not only water and acid insoluble but they hydrolyze slowly in con- 
tact with the gastric juices of the stomach and thus release a soluble 
pharmaceutically active amine slowly and uniformly over a prolonged 
period of time. | 

All sulphonic cation exchange resins are suitable for reaction with 
amine salts to provide the pharmaceutically effective adsorption ote 
pounds. 

The term "sulphonic acid cation exchange resin" is intended to in- 
clude the phenol-sulphonic acid cation exchange resins, the carboxylic- 
sulphonic acid cation exchange resins, and the phosphonic - sulphonic 
and cation exchange resins, as well as the ordinary or unmixed sulpho- 
nic acid cation exchange resins. However, particularly satisfactory 
results have been obtained with the sulphonic acid cation exchange re- 
sins disclosed in D'Alelio patent No. 2,366,007, such resins being sul- 
phonated polymerizates of polyvinyl aryl compounds. Other suitable 
cation exchange resins are disclosed in U.S. Patents Nos. 2,204, Ms 
2,338,159 and 2,729,607. 

The resin adsorption products can be readily made by agitating the 
ingredients suspended in water until the reaction is complete. 

[5] In the following examples, IR-120 refers to a sulphonic acid 
cation exchange resin, 7% to 8% cross-linked, having a particle size 
such that substantially all particles pass through a 20 mesh screen 
and are retained on a 40 mesh screen, and made in accordance with 
Example 1 of U.S. Patent No. 2,366,007, except that 7.5 parts of divinyl 
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benzene are used instead of the 10 parts. XE-69 refers to the same 
resin as IR-120, except that substantially all particles pass through an 
80 mesh screen and are retained on a 100 mesh screen. 


Example I 


To 96.3 mg. of moist Amberlite IR-120 resin (25.0 grams of dry 
resin) suspended in distilled water was added 25.0 grams of ephedrine 
sulfate. The mixture was stirred for six hours, washed with water and 
dried for fifteen hours at 60° C. The resin complex was found to con- 
tain 34.01% ephedrine adsorbed thereon aS ephedrine cation. The 
screen analysis was essentially the same as that indicated for the resin 
uncombined. 


Table I 


% Retained Ephedrine 
Screen Size TR-120 = Resin Complex 


jh a Ee 


#20 4% Already screened out 
before complexing 


#40 94% 97% 
#60 2% 3% 
The product of Example I was then subjected to gastric and intesti- 


nal elution tests. Table Il gives the result of [6] the gastric test eluting 
with simulated gastric juice (as an artificial gastric medium). 


Table II 
% bound ephedrine released. 


Time of 
exposure 


1 hr. 

2 hrs. 

3 hrs. 
Total 
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The following table gives the results of the intestinal tests using 
simulated intestinal juice after the resin was exposed to simulated 
gastric as shown in Table I. The simulated intestinal juice was allowed 
to drip over the ephedrine complex at a flow rate of 15 ml. per hour. 
The table shows the percentage of bound ephedrine released during the 
time interval indicated. 


Table DI 


% bound ephedrine recovered from eluate. 


Time of 
exposure 


lhr. 

2 hrs. 

3 hrs. 
Total 


The total ephedrine eluted by the gastric and intestinal juices in 
the above tests was 72.5 percent of the original amount on the resin. 

[7] The adsorption product of Example I was substantially satur- 
ated with ionically bound ephedrine as the ephedrine cation although 
products have been made which before washing contained over 34% 
ephedrine. This was likewise true for propadrine. 

The partially saturated adsorption products of ephedrine ¢ or propa- 
drine with sulphonic acid cation exchange resins were made by follow- 
ing the procedure of Example I except that the amount of ephedrine or 
propadrine adsorbed on the base was regulated by ree nee the amount 
of ephedrine or propadrine contacted with the resin. ; 

The following example shows the preparation of a sulphonic acid 
cation exchange resin complex of ephedrine which is approximately 
75% by weight saturated with ephedrine saturate: 
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Example II 


The sulphonic acid cation exchange resin IR-120 having a particle 
size such that substantially all the particles are retained by a 40 mesh 
sieve but pass through a 5 mesh sieve, the particles being of round 
bead shape, was suspended in water in the proportion of 25 grams of 
the dry IR-120 resin in 200 ml. of water. 12.0 grams of ephedrine sul- 
fate was added and the mixture stirred for approximately 1 hour and 
30 minutes, filtered, washed copiously with water and dried at approxi- 
mately 50° C. overnight. The yield was 32.5 grams and the assay was 
25.4% by weight ephedrine corresponding to approximately 75% satura- 
tion. The adsorption compound obtained by this process was in smooth 
bead form and was screened to a particle size of -20 to +40 mesh. 

[8] The following Table IV gives the elution data for various 
amounts of ephedrine adsorbed on sulphonic acid cation exchange re- 
sins: 


Table IV_ 


Ephedrine Resin Complexes - Flution Data 


% Gastric Juice Intestinal Juice 
Ephedrine 1st 2nd 3rd lst 2nd 3rd 
Adsorbed Hr Hr Hr Hr Hr Hr 


40.13 83.39 6.24 1.25 5 - = 
34.08 46.2 10.0 109 8.5 4.2 2.7 
34.15 37.6 14.5 8.4 5.1 1.5 7 
34.01 27.1 19.8 11.8 17.5 4.7 1.6 
25.4 31.9 17.2 128 8.0 3.8 2.5 
18.3 17.5 17.5 11.0 4.0 6.2 3.0 
18.5 18.8 18.3 11.3 56 4.3 2.0 
11.0 6.3 15.0 11.5 63 8.3 4.3 
10.05 12.0 12.0 11.3 7.09.5 8.5 
9.86 12.0 12.5 9.0 4.0 6.8 8.0 
9.63 11.0 12.9 10.3 5.5105 7.3 
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[9] It will be seen from the above table that with XE-69 resin, which 
is a fine particle size sulphonic acid cation exchange resin, that the 
ephedrine is nearly 90% eluted by the gastric juice in the first hour. 
This resin complex is thus only slightly better than ephedrine sulfate 
or ephedrine chloride which has not been adsorbed on the cation ex- 
change resin. On the other hand, the ephedrine resin complex made 
by adsorbing the ephedrine cation on the relatively coarse IR-120 resin 
is slowly eluted by gastric and intestinal juices over a 6 hour period 
and thus is substantially superior to the unadsorbed ephedrine sulfate 
or chloride. The table also shows that with the saturated complex the 
amount eluted by the gastric juice in the first hour is much higher than 
that eluted in the second and third hours. It has been found that in or- 


der to substantially decrease this high first hour elution the resin com- 
plex should be partially saturated, preferably below 75% ephedrine 


cation adsorbed. The same results hold for propadrine resin a 


plexes as well as for the resin complex. 
On the basis of the laboratory tests shown above, the ephedrine and 
propadrine adsorption compounds made from IR- 120 resin and of. -20 
to +40 particle size were filled into capsules, each capsule containing 
50 mg. of ephedrine or propadrine calculated as the cation. Patients 
were given single capsules as a daily dose. Clinical results show that 
the capsules were effective in alleviating asthma over approximately a 
twelve hour period, and when taken by the patient in the morning, the 
individual did not require further medication until the following evening. 
The single dose of 50 mg. administered in the [10] morning appeared 
to be substantially superior to 25-50 mg. dosages of ephedrine or pro- 
padrine sulfate three to four times daily and gives less in the way of 
untoward reactions such as physiologic overstimultion, insomnia and a 
rise in blood pressure. It thus appeared that the ephedrine and pro- 
padrine in the form of the resin adsorption compound having a particle 
size of -20 to +40 mesh and a cross-linkage of 3-17% is more potent in 
the alleviation of asthma than a greater amount of the ephedrine and 
propadrine in the form of a sulfate as well as having a less toxic effect. 
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The dosage unit for the treatment of bronchial asthma for the sul- 
phonic acid ephedrine or propadrine resin compounds of this invention 
is a minimum of approximately 10 milligrams of the composition on 
the basis of the ephedrine or propadrine cation adsorbed. The maxi- 
mum dosage unit in order to avoid deleterious side effects is approxi- 
mately 300 milligrams on the basis of the ephedrine or propadrine ca- 
tion adsorbed. The adsorption compound alone or mixed with pharma- 
ceutically acceptable carriers is suitably given to the patient for the 
treatment of asthma in 25 to 300 milligrams and generally 25 to 50 mg. 
amounts (on the basis of the ephedrine cation) once every 12 hours. 
Compare this with the normal dosage of 25-50 milligrams of ephedrine 
sulfate or propadrine sulfate administered 3 to 4 times a day. 

The following table shows toxicity data for ephedrine sulfate and 
for the XE-69 saturated (30%) adsorption compound of ephedrine sul- 
fate; the IR-120 saturated and the IR-120 (80% saturated). 


[11] LD55 


Per- (mg. of base Limits Ratio 
cent Ani- per leg of 19/20 complex 
Compound Anion Base mal animal mg/leg__—i to salt 


Confidence 


Ephedrine Sulfate 77.1 Rats 600 451-798 - 
Ephedrine XE-69 37.2 Rats 960 776-1110 1.6 
Ephedrine IR-120 18.0 Rats 1560 1190-2040 2.6 
Ephedrine IR-120 10.0 Rats 1430 1170-1750 2.4 
Ephedrine IR-120 34.1 Rats 1120 1010-1539 1.9 


The toxicity tests were confirmed by blood pressure tests on dogs. 
In paired dogs, 5 mg. of ephedrine resin complex at the maximum point 
of response gives the same blood pressure effect as does 2 mg. of 
ephedrine as the sulfate. 2 mg. of the resin complex gives slightly less 
maximum blood pressure effect than does 1 mg. of the sulfate. 
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| 
The resin complexes of this invention can be used as such or they 


can be mixed with other pharmaceutically compatible ingredients or 
excipients. For example, it may be desired to give the complex: in 
capsules, pills, tablets, or as a powder, or even in syrups, elixirs, 
emulsions. The resin complex can be intermixed with flavoring ee 
coloring materials, clay, bentonite, antacids such as hydrated magnes- 
jum trisilicate, bismuth suboxide, zirconium subcarbonates, sodium 
alginate, emollients such as methyl cellulose, gastric mucin, carboxy 
methyl cellulose, and the like or with naturally occurring gums ; and 
mucilages, gelatin amino acids and their salts, peptones, peptides, or 
with any other ingredients cooperative therewith and not incompatible 
therewith. The concentrate can vary from 100% resin complex (about 
50% ephedrine or propadrine base) to .1% weight (ephedrine or propa- 
drine base) and lower with the physiologically innocuous carrier. 

[12] While I have described certain preferred embodiments’ of my 
invention, many modifications thereof may be made without departing 
from the spirit of the invention; and I do not wish to be limited to the 
detailed examples, formulas and proportions of ingredients herein set 
forth, but desire to avail myself of all changes within the Scope of the 
appended claims. 

[13] 1 CLAIM: 


1. A sulphonic acid cation exchange resin having adsorbed thereon 
a cation.of the group consisting of cations of ephedrine and ine. 


mesh. ee 
4. The-composition of Claim 1 where the adsorption 
from 10-75% saturated with the said cation. 


al 5. The composition of Claim 1 wherein the adsorption compound 


etn Fin a aan ER SE Nem 


aS a particle size oO ween - 
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6. An oral therapeutic composition which is useful in combating 
bronchial asthma, comprising, in unit dosage, from about 10 milli- 
grams to about 300 milligrams and-from-ebouttt-te-about 34% on the 
basis of the adsorption cation of a sulphonic acid cation exchange resin 
having adsorbed thereon a cation of the group consisting of cations of 


ephedrine and propadrine, said adsorption compound being,composed 


largely of particles which are retained on an 80 mesh screen. 

7. A composition for the treatment of bronchial asthma comprising 
in dosage unit form a sulphonic acid cation exchange resin having ad- 
sorbed thereon a cation of ephedrine in an amount on the basis of the 
ephedrine cation of from 10 milligrams to 300 milligrams, 

[14] SOLE 
OATH, POWER OF ATTORNEY, AND PETITION 


Being duly sworn, I, EDWIN E. HAYS depose and say that lama 
citizen of the United States of America residing at Rochester, New York 
that I have read the foregoing specification and claims and I verily be- 
live Iam the original, first, and sole inventor of the invention or dis - 
covery in PHARMACEUTICALLY EFFECTIVE WATER INSOLUBLE 
DERIVATIVES OF EPHEDRINE AND PROPADRINE described and 
claimed therein; that I do not know and do not believe that this inven- 
tion was ever known or used before my invention or discovery thereof, 
or patented or described in any printed publication in any country be- 
fore my invention or discovery thereof, or more than one year prior to 
this application, or in public use or on sale in the United States for 
more than one year prior to this application; that this invention or dis- 
covery has not been patented in any country foregin to the United States 
on an application filed by me or my legal representatives or assigns 
more than twelve months before this application; and that no applica- 
tion for patent on this invention or discovery has been filed by me or 
my representatives or assigns in any country foreign to the United 
States, except as follows: 
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And I hereby appoint MAX W. ZABEL, BENTON BAKER, FOSTER 
YORK, BAYARD JONES and EDWARD U. DITHMAR, under the firm 
name of ZABEL, BAKER, YORK, JONES AND DITHMAR, 2030 Bankers 
Building, Chicago 3, Illinois, Registration No. 17,171, my attorneys 
with full power of substitution and revocation, to prosecute this appli- 
cation and to transact all business in the Patent Office connected 
therewith. | 

Wherefore I pray that Letters Patent be granted to me for the in- 
vention or discovery described and claimed in the foregoing specifica- 
tion and claims, and I hereby subscribe my name to the foregoing 
specification and claims, oath, power of attorney, and this re 
this 27th day of May, 1957. 


/s/ Edwin E. Hays 


Post Office Address ) c/o R. J. Strasenburgh Co. 
) 195 Exchange Street 
) Rochester 14, N. Y. 


State of NEW YORK 
County of MONROE | 


| 

Before me personally appeared EDWIN E. HAYS to me known to be 
the person described in the above application for patent, who signedthe 
foregoing instrument in my presence, and made oath before me to the 
allegations set forth therein as being under oath, on the day and year 
aforesaid. 

/s/ Dorothea B. Dempsey 
Notary Public 

SEAL 

My Commission expires March 30, 1959. 


This form may be executed only when attached to a complete ap- 
plication as the last page thereof. 


Approved Single Signature Form 
Sole Inventor (No. 1647) 


[Mailed Aug. 6, 1957] 


[15] U. S. DEPARTMENT OF COMMERCE 


United States Patent Office 
Washington 


Zabel, Baker, York, Jones 
and Dithmar 

2030 Bankers Bldg. 

Chicago 3, Ill. 


Paper No. 2 


Applicant: Edwin E. Hays 

Ser. No. 665,130 

Filed June 12, 1957 

For PHARMACEUTICALLY EFFECTIVE WATER 
INSOLUBLE DERIVATIVE OF EPHEDRINE AND 
PROPADRINE 


Please find below a communication from the EXAMINER in charge 
of this application. 


/s/ Robert C. Watson 
Commissioner of Patents - 
This application has been examined. 
References applied: 
Larsen 2,498,687 Feb. 28, 1950 167-72B | 
Mc Burney 2,629,710 Feb. 24, 1953 167-72B 
Winters, Drug and Allied Industries, Vol. 36, pp. 19-24, 
July 1950; through Amberlite Ion Exchange Resins, 
Rohm and Haas Co., the Resinous Products Div. 
167-72B 
Amberlite, Ion Exchange Resins, Rohm and Haas Co., 1949, 
Entry IR-120. (Copy in Div. 43) 


Applicant's attention is directed to the incorrectly drawn struc- 
tural formula in the specification at the bottom of page 2. The CH 
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group on the beta position of the phenethylamine group should be a hy- 
droxyl radical. Correction is required. 

All the claims are rejected for lack of utility in the absence of 
clear and convincing proof that the composition is safe, effective and 
reliable with human beings for all the therapeutic effects set forth in 
the specification. No tests on human beings have been submitted. 
Such tests are necessary to establish therapeutic utility in cases of 
this nature. (See Ex parte Wolf, 65 U.S.P.Q. 527; Ex [16] parte C, 

25 J.P.O.S. 906. Experimentation with animals is insufficient. ‘See 
particularly Ex parte Appeal No. 24,620, 34 J.P.O.S. 382. Note also 
Ex parte Appeal No. 23,127, 34 J.P.0.8. 153; Ex parte eS Ne: 
25,726, 34 J.P.O.S. 381). 

Claims 1-7 are rejected as unpatentable over Larsen in view of 
Mc Burney, Winters and Amberlite taken together. Larsen particu- 
larly col. 3, lines 6-8, 47, 48 and 51, teaches the use of a synthetic 
organic resin type cation exchanger (note, also, Larsen's teaching of 
sulfonated coal as an example thereof, hence teaching the use of a sul- 
fonic cation exchanger) having adsorbed thereon the same cations as 
claimed by the applicant, namely, ephedrine and propadrine. In addi- 
tion, Larsen, col. 1, lines 20, 21 and 43-55 and col. 2, lines 1 and 2, 
discloses the same use and objects as disclosed by the applicant. 

The feature of specific particle sizes in claims 3, 5 and 6 is not 
seen to be dependent upon for patentability, since these particle sizes 
are within the range of particle size taught by Mc Burney, col. 2, line 
40, and substantially within the range disclosed in line 45. Further- 
more, Amberlite describes the IR-120 resin of Rohm and Haas Co., as 
having particle sizes falling within the range claimed by the applicant. 
The features of the percentage range of saturation in claims 4 and 6and 
of the unit dosage range in claims 6 and 7 are within the scope : of one 
skilled in the art. Accordingly, these features are not seen to be de- 
pendent upon for patentability. Winters, last page, next to last para- 
graph teaches these resins as carriers for alkaloids and other, drugs 
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where the slow release of the active medicament in the gastro-intesti- 
nal tract is desirable. 

[17] The application of the teachings of Mc Burney's particle size, 
Winters' slow release of the active medicament and Amberlite's parti- 
cle sizes of the Rohm and Haas resin, known commercially as IR-120, 
to the sulfonic cation exchanger of Larsen, who uses the same active 
medicaments adsorbed therein and for the same objectives as does the 
applicant to obtain no more than the expected results is not seen to be 
patentable. 

Applicant is advised that a clear line of distinction must be main- 
tained between the instant application and the copending application SN 
598,215 filed July 16, 1956. In re Barton 381 O.G, 484. The active me- 
dicaments claimed in the instant application are therapeutically effec- 
tive amine compounds as claimed inthe copending application SN598,215 
filed July 16, 1956. 

No claim is allowed. 


/s/ H. D. Singman 
Examiner 


[18] [Rec'd. Jan. 29, 1958] 
IN THE UNITED STATES PATENT OFFICE 


Applicant: Edwin E. Hays 

Serial No. 665,130 

Filed: June 12, 1957 

For: PHARMAECUTICALLY EFFECTIVE WATER 


INSOLUBLE DERIVATIVES OF EPHEDRINE 
AND PROPADRINE ) 


| 
Division 
43 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 
January 27, 1958 


AMENDMENT 


Hon. Commissioner of Patents 
Washington 25, D. C. 
Sir: 
In response to the Office Action of August 6, 1957, please amend 
the above entitled application, as follows: 
In the specification: 
In the structural formula in the specification at the bottom of ‘page 
2, change the CH group on the beta position of the phenyl ethyl ame 
group to a hydroxyl radical (OH). 
In the claims: 
Cancel claims 1 to 5. 
[19] Claim 6, lines 3 and 4, cancel "and from about .1% to about 34%; 
line 7, after "being'' insert: 
A from 10 to 75 per cent saturated with the said cation and Sag bY 
Claim 7, last line, after milligrams" insert: --, /said 
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ee 
adsorption compound being from ) 5 per cent saturated with ephe- 
drine and being composed largely 
between -20 and +40 mesh 4L 


REMARKS 


pyrticles having a particle size of 


We wish to thank the Examiner for calling attention to the fact that 
a clear line of distinction must be maintained between the instant appli- 


cation and the co-pending application of John W. Keating, Serial No. 
598,215, filed July 16, 1956. The same line of distinction must also be 
maintained between this application and the Keating application Serial 
No. 527,130, filed August 8, 1955. 

The questions of inventorship and patentability of various types of 
therapeutic preparations containing cation exchange adsorption com- 
pounds are being investigated. A broad application in the name of John 
W. Keating has been prepared which discloses a large portion of the 
subject matter of the instant application. Much of the work disclosed in 
the instant application is believed to have been done on the behalf of 
Keating. However, insofar as the discovery of the 10 per cent to 75 per 
cent saturated ephedrine and propadrine ([20]resin complexis concerned, 
if this be an invention, this may be a narrow improvement invention of 
the present applicant, Edwin E. Hays. Therefore, claims 6 and 7, re- 
stricted to this range of saturation, are being retained inthe application, 
at least until our investigation is completed as to the inventorship of 
these claims. It may be that the subject matter of these claims is the 
invention of Hays alone, Keating alone, Hays and Keating, or it may not 
be inventive over the broad idea of Keating. 

In respect to the advantages gained by the 75 to 100 per cent satu- 
rated resin, the Examiner is referred to the first full paragraph on 
page 3, the table on page 8, and the last two sentences in the first para- 
graph on page 9. It is submitted that these establish unexpected supe- 
rior results obtained by using the saturation of 10 to 75 per cent, as set 
forth in the amended claims 6 and 7. 

The requirement fortests on human beings is respectfully traversed, 
in view of the fact that such tests have already been made and accepted 
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for the analogous amphetamine resin complex in the Keating application, 
Serial No. 527,130. The safety and effectiveness of ephedrine and pro- 
padrine are well known. The use of these materials in place of jamphe- 
tamine in the same type of cation exchange resin cannot possibly change 
their safety and effectiveness, except as applicant points out that the tox- 
icity is greatly decreased. A withdrawal [21] of the requirement for 
further tests is, therefore, respectfully requested. 

The rejection of the claims as unpatentable over Larsen in view of 
McBurney, Winters, and Amberlite is believed to be untenable not only 
for the narrow improvement claims 6 and 7 but for the broader claims 
1to5. The cancellation of these broad claims 1 to 5 is on the basis of 
keeping a clear line of distinction between this instant application and 
the Keating applications, and it is not to be regarded as an admission 
that these claims are met by the prior art cited by the Examiner. Lar- 
sen teaches absolutely nothing of how to obtaina sustained release type 
of adsorption compound. His products are, according to Larsen, a de- 
layed action type of product. His sulphonated coal, which he includes as 
giving this effect, is not a sulphonic acid cation exchange resin and is 


not its equivalent. Coal is essentially a crystaline material, ial, whereas 
resins are amorphous. The crystals are in the form of thin layers and 


are not tied together by any cross linkage as is done with the cation ex- 


change resins. Furthermore, the dosage amounts of Larsen are only 
half the normal or average dose of the unadsorbed ephedrine instead of 
being the large excess, over average, which applicant uses in order to 
obtain the sustained release throughout at least 12 hours. Thus, the 
primary reference used by the Examiner does not even teach the broad 
idea of applicant. | 
[22] The feature of specific particle size with cross linkage is crit- 

ical, as shown by the table on page 8, which shows that the fine particle 

size resins give an adsorption compound which is practically no better 
than the unadsorbed ephedrine. See first paragraph on page 9 of speci- 
fication. | 
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The discovery of the advantages of 10 to 75 per cent saturation has 


been discussed supra as being the real inventive feature of applicant. 

The fact that cation exchange resins can be obtained in particle 
sizes ranging from very fine to very coarse cannot possibly teach the 
advantages of a critical range of particle sizes for a particular type of 
adsorption compound not disclosed in any of the references. 

Furthermore, the discovery of the unexpected advantages of a par- 
ticular range of saturation can very well be the basis for a narrow im- 
provement patent where the advantages residing in such ranges are not 
obvious. It cannot be seen how by any stretch of the imagination the ad- 
vantages would be obvious to one skilled in the art. 

The Winters reference, as we have pointed out in other cases, is 
simply an invitation to experiment. A person doing as Winters suggests 
might succeed or he might fail. He could easily pick the wrong type of 
ion exchange resin, the wrong particle size, or the wrong cross linkage. 
The Larsen patent is evidence of failure by a man skilled in the art work- 
ing with ion exchange resins. 

[23] The Winters reference actually leads one away from using sul- 
phonic acid cation exchange resins and leads one into using the carboxy- 
lic type which will not work. The Examiner's attention is called to page 
21, column 3, of the Winters article, which points out that special re- 
generating procedures are necessary to remove basic antibiotics, such 
as streptothricin, from strong acid type cation exchangers and that, 
therefore, the weak acid type cation exchangers, such as IRC-50, might 
be better. Following this suggestion one certainly would not even try 
the sulphonic acid type for pharmaceutical amines to be released by the 
low concentrations of acid and ions in the gastro-intestinal tract. Even 
if one used a sulphonic acid type cation exchanger in contradiction to 
this, he still would not succeed unlessthe proper particle size and cross 
linkage were used, none of which is taught by the references. 
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In view of the above explanation and amendment, favorable action is 
requested. 


Respectfully submitted, 


ZABEL BAKER YORK JONES and DITHMAR 
Attorneys for Applicant 


By /s/ Foster York 


[24] U. S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


Zabel, Baker, York, Jones Applicant: Edwin E. Hays 

and Dithmar Serial No. 665,130 

2030 Bankers Bldg. Filed June 12, 1957 

Chicago 3, Ill. For PHARMACEUTICALLY EF- 
FECTIVE WATER INSOLUBLE 
DERIVATIVES OF EPHEDRINE AND 
PROPADRINE 


Mailed Oct. 26, 1959 | 
Please find below a communication from the EXAMINER in charge of 
this application. 
/s/ Robert C. Watson 
Commissioner of Patents 

Responsive to amendment filed Jan. 29, 1958. 

Added reference: 

Chandry, J. Pharm. and Pharmacol., Nov. 1956, pp. 975-986. 
167-72B 

The claims in this case are 6 and 7. 

All the claims are rejected as unpatentable over the claims! in ap- 
plicant's copending application S.N. 726,010. M.P.E.P. 822.01. The 
only difference between the claims in that application and the instant ap- 
plication is the denotation of the degree of saturation of the resin with 
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the drug. This is not seento impart a patentable distinction. It is some- 
what obvious that release, i.e. de-adsorption, speed would be a function 
of the mass driving force. Therefore, for a given surface area (i.e. 
particle size) it would be within the skill of the art to obtain desired re- 
lease speed by choosing selected degrees of saturation. Such does not 
involve invention but is within the skill of the art. 

All the claims are rejected as fully met by [25] Chandry who shows 
ephedrine on sulphonic acid cationic exchange resins and shows that the 
speed of release may be controlled by the degree of saturation thereof, 
that is concentration of H form present. 

All the claims stand rejected as unpatentable over Larsen in view 
of Mc Burney, Winters and Amberlite. Larsen specifies "sulfonated 
coal orthe synthetic resin-type." Sulfonic acid-typeare among the most 
commonly used cation exchange resins and since applicant desires sus- 
tained, rather than rapid, release of the choice of sulphonic, rather than 
the weaker binding carboxylic, is within the skill of the art. The dis- 
cussion of the non inventiveness of the saturation range set forth in the 


double patenting rejection supra is equally applicable here. 
No claim is allowed. 


/s/ H. B..@i@ingston 


Examiner 
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[26 | IN THE UNITED STATES PATENT OFFICE 
[Rec'd. Apr. 13, 1960] 
Applicant: EDWIN E. HAYS 
Serial No: 665,130 

Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFEC- 
TIVE WATER INSOLUBLE DERIVATIVES 
OF EPHEDRINE AND PROPADRINE 


Division 43 


) 
) 
) 
) 
) 
) 
) 
) 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 

. March 22, 1960 


AMENDMENT 


Hon. Commissioner of Patents 

Washington 25, D. C. 

Sir: 

In response to the Office Action of October 26, 1959, applicant re- 

spectfully requests reconsideration of the rejection of claims 6 and 7. 
REMARKS 


It is respectfully submitted that the rejection of claims 6 and Tas 
unpatentable over the claims in assignee's copending application No. 
726,010 is untenable and should be withdrawn. Claims 6 and 7 are di- 
rected to a narrow improvement which has given superior results for 
[27 Jephedrine and propadrine. Since no one could know ahead of time 
what release rate would be desirable for obtaining the best results to 
combat bronchial asthma, and actually would not expect that the release 
rate would make any difference, it cannot be said that it is within the 
skill of the art to obtain the desired release speed by choosing the di- 
rected degrees of saturation. The desired release speed was not known 
prior to applicant's disclosure thereof; therefore it is clearly an im- 
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provement invention over the claims of assignee's copending applica- 
tion No. 726,010. 

For the reasons indicated above, it is submitted that the claims are 
also allowable over the Chaudhry and Saunders article, who do not in- 
dicate in any way that any particular amount of adsorbed ephedrine is 
desirable. 

It is true that Chaudhry et al discloses that a more uniform release 
is obtained for the partially saturated resins, and if the Examiner still 
is of the feeling that this discloses applicant's invention and also with- 
draws objections on applicant's copending application, applicant will 
submit an affidavit under Rule 131, swearing back of the Chaudhry et al 
reference. However, it is submitted that such an affidavit is unneces- 
sary since Chaudhry et al does not teach the value of the range of unsat- 
uration all within applicant's claims. 

[28] The rejection of the claims as unpatentable over Larsen in 
view of Winters, Mc Burney and Amberlite is respectfully traversed. 
The basic reference is the Larsen patent. The Larsen patent indicates 
there will be no release of the drug from a cation exchange resin by the 
action of the gastric juice. See column 3, lines 21 to 30 of the Larsen 
patent. This meansthat the drug would not be effective untiltwo or three. 
hours after administration, when the resinate reaches the intestines. 
Larsen teaches that all cation exchange materials were of this type. 
This is not true. Sulfonic acid resins, as set forth in the above men- 
tioned Keating application No. 726,010, (and not mentioned by Larsen) 
are slowly released in the stomach by the gastric juices so that there is 
an immediate and continuous effectiveness. Furthermore, as shown in 
the Winters’ article, it was not expected that the sulfonic acid cation ex- 
change resins would release drugs at all by the action of the gastric 
juice, since it was believed that such resins held the drug so firmly that 
they had to be released by special means. However, regardless of all 
this argument and further arguments, which were the basis of the allow- 
ance of the broad claims in Keating's copending application No. 726,010, 
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it is respectfully submitted that Larsen am the other references cited 
by the Examiner do not show the desirability and superiority of a par- 
tially saturated resin complex of ephedrine in the treatment of bronchial 
asthma. [29] Therefore the claims inthe present application are clearly 
allowable over Larsen, Mc Burney, Winters and Amberlite. 
In view of the above explanation, allowance of the claims is re- 


quested. 
Respectfully, : 
ZABEL BAKER YORK JONES AND DITHMAR 
By /s/ Foster York | 


[30] IN THE UNITED STATES PATENT OFFICE 
[Rec'd. Oct. 4, 1960] 

Applicant: EDWIN E. HAYS 

Serial No. 665,130 

Filed: June 12, 1957 ) Division 43 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 


September 28, 1960 
SUPPLEMENTARY AMENDMENT 


Hon. Commissioner of Patents 
Washington 25, D. C. 


Sir: 


Supplementary to the Amendment filed April 13, 1960 in the above 


case, please amend the above entitled application as follows: 
| 


In the claims: 

Cancel claims 6 and 7 and rewrite these claims as follows: 

[31] Claim 8. An oral therapeutic composition which is useful in 
combating bronchial asthma, comprising, in unit dosage form, from 
about 10 milligramsto about 300 milligrams, on the basis ofthe adsorp- 
tion cation, of a cross-linked sulfonic acid cation exchange resin having 
a cross linkage of 3 - 17 per cent and having adsorbed thereon a cation 
of the group consisting of cations of ephedrine and propadrine, said ad- 
sorption compound being from 10 to 75 per cent saturated with the said 
cation. 

Claim 9. The composition of claim 8 wherein the adsorption com- 
pound is composed largely of particles which are retained on an 80 mesh 


screen. 

Claim 10. A composition for the treatment of bronchial asthma 
comprising in dosage unit form a polyvinyl aryl sulfonic acid cation ex- 
change resin cross linked with divinyl benzene to the extent of 7 to 8 


per cent and having adsorbed thereon a cation of ephedrine in an amount, 
on the basis of the ephedrine cation of from 10 milligrams to 300 milli- 
grams, said adsorption compound being from 10 to 75 per cent saturated 
with the said ephedrine cation. 

[32] Claim 11. The composition of claim 10 wherein the per cent 
saturation of ephedrine adsorbed on the cation exchange resin, the par- 
ticle size of the adsorption compound, and the amount of ephedrine in 
the dosage unit is such that the composition will have a substantial drug 
effect at least 12 hours without inducing insomnia after said 12-hour 
period. 

Claim 12. The composition of claim 10 wherein the adsorption 
compound has a particle size of between minus 20 and plus 40 mesh. 

REMARKS 


Claims 6 and 7 have been rewritten to more clearly define the in- 
vention and also to remove the considerable number of amendments in 
these claims. 


43 


An Affidavit Under Rule 131 is submitted herewith to swear back of 
the reference of Chaudry et al, Pharm. and Pharmacol., November 
1956. 

It is further submitted that the claims in this case are patentable 
over the allowed claims in assignee's copending application, serial No. 
726,010. | 

It is true that the claims in the present application follow within 
the scope of the claims of application, serial No. 726,010, but this does 
not mean [33] that there would be double patenting. Under applicant’ s 
invention a sulfonic acid cation exchange resin having cross linkage and 
particle size which would give high toxicity with ephedrine adsorbed on 
it to its saturation point, could be rendered safe and effective by simply 
decreasing the amount of adsorbed ephedrine so that the adsorption com- 
pound was no longer saturated, as for example 10 to 75 per cent satu- 
ration. There is nothing obvious in realizing that the rate of initial re- 
lease of ephedrine by gastric juice can be greatly decreased and the 
rate of release of the entire product rendered more uniform by using a 
sulfonic acid cation exchange resin having ephedrine adsorbed thereon 
to the extent of 10 to 75 per cent saturation instead of the 100 per cent 
saturation which one would normally expect to use. | 

A notice of allowance is requested. 


Respectfully, 


ZABEL BAKER YORK JONES AND DITHMAR 


By /s/ Foster York 
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[34] IN THE UNITED STATES PATENT OFFICE [ Rec'd. 
SS Oct. 4, '60] 


Applicant: EDWIN E. HAYS 
Serial No.: 665,130 
Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


Division 43 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 


September 28, 1960 
AFFIDAVIT UNDER RULE 131 
STATE OF NEW YORK) 
COUNTY OF MONROE 
EDWIN E. HAYS, being duly sworn, deposes and says: 
1. That he is the Applicant in the above entitled application. 


2. That he conceived the invention set forth in the claims in the 
United States prior to November 1, 1956, and that he proceeded with the 


due diligence to reduce the invention to practice in the United States by 


animal and clinical tests and also by the filing of the above entitled ap- 
plication on June 12, 1957. . 

3. That he, prior to November 1, 1956, had the conception of sul- 
phonic acid cation exchange resins having [35] ephedrine adsorbed on 
them so that said resin adsorption compounds were only 10 to 75% sat- 
urated with ephedrine, and further conceived that such resin adsorption 
compounds could be contained in capsules in amounts of from 10 milli- 
grams to 300 milligrams so as to obtain an oral therapeutic composi- 
tion useful in combating bronchial asthma. 
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4. That prior to November 1, 1956, he made the above-mentioned 
partially saturated resin adsorption compounds containing 20.0% ephe- 
drine, and he also made saturated resin adsorption compounds; that both 
compounds were made using a sulphonic acid cation exchange resin 
known and described in the patent application under the name Amberlite 
XE -69. ! 

5. That prior to November 1, 1956, he ran elution tests on the 
above partially saturated and saturated resin adsorption compounds and 
found that the partially saturated resin adsorption compounds on elution 
with gastric juice released the ephedrine much slower in the first 
hour and more uniformly thereafter than the saturated compound. 

6. That the above statements are evidenced by the photostatic cop- 
ies of Notebook pages 19 - 0098, 29 - 0066, 28 - 0043 to 0045 in regard 
to 20% ephedrine resin complex and 19-0100, 29-0067, 28-0032, and 
28-0033 in regard to the saturated ephedrine resin complex, which 
showed work carried out by him and under his direction in Rochester, 
New York, prior to November 1, 1956. 

[36] 7. That he continued his work on saturated and unsaturated 
sulphonic acid resin complexes of ephedrine from time to time there- 
after until the filing of the present application on June 12, 1957. | 

8. That on March 2, 1956, using the sulphonic acid cation exchange 
resin sold under the trademark Amberlite IR-120 and described in the 
above entitled application, he prepared another saturated ephedrine ad- 
sorption compound; that the elution rate showed that in one hour 50% of 
the ephedrine was eluted and at three hours approximately 80% was 
eluted, all as shown by the attached photostat copies labeled 19 - 0097, 
56 - 939, and 28 - 046 to 28 - 048. 

9. That on December 10, 1956, the same material as referred to 
above under section 8 was washed several times with hydrochloric acid 
to reduce the degree of saturation stepwise from approximately 34% 
ephedrine to approximately 25% ephedrine. In so doing the original one 


hour elution changed from 50% ephedrine eluted from the resinto 23.5% 
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eluted, and the three hour elution decreased from approximately 80% to 
46%. The above is evidenced by the attached photostatic copies of note- 
book pages 37 - 0043, 43 - 00068, 43 - 00105, and 46 -0021. 

10. That on January 29, 1957, he prepared another partially satu- 
rated ephedrine adsorption compound with the sulphonic acid cation ex- 
change resin known as Amberlite IR-120; that he compared this par- 
tially saturated resin [37] adsorption compound with a resin adsorption 
compound which was saturated and again found that the partially satu- 
rated resin adsorption compound gave a slower and more uniform rate 


of release on elution of gastric juice than the saturated resin adsorp- 
tion compound, as shown in the attached photostatic copies of Notebook 
pages 37 - 059 and 47 - 0054 showing work carried out under his direc- 
tion as to the partially saturated resin compound on January 29, 1957. 
11. That on or about April 9, 1957, he prepared a partially satu- 
rated resin adsorption compound having 9.63% ephedrine adsorbed on 
an Amberlite IR-120 sulphonic acid cation exchange resin; that he pre- 


pared capsules containing 50 milligrams of this compound calculated 
as base and had it tested clinically, and that this product was found to 
be therapeutically effective inthetreatment of bronchial asthma through-. 
out a period of eight to twelve hours and was substantially less toxic 
than the corresponding saturated ephedrine resin adsorption compound 
containing the same amount of ephedrine. 

And further Affiant sayeth not. 


/s/ Edwin E. Hays 
Subscribed and Sworn to before me this 30th day of September, 
1960. 
(Seal) 
/s/ Harvey E. Alrich, jr. 
My commission expires March 30, 1962. 
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(63] U. S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


Zabel, Baker et al Applicant: Edwin E. Hays 
2030 Bankers Bldg. Ser. No. 665,130 
Chicago 3, Illinois Filed June 12,1957 | 
For PHARMACEUTICALLY EF- 
FECTIVE WATER INSOLU- 
BLE DERIVATIVES OF EPHE- 
DRINE AND PROPADRINE 
[Mailed Nov. 17, 1960] 


Please find below a communication from the EXAMINER in charge of 
this application. 


‘/s/ Robert C. Watson 
Commissioner of Patents 


Responsive to amendment filed Oct. 4, 1960 and letter filed April 


13, 1960. 

The claims stand rejected over the allowed claims of application 
No. 726,010. No two inventions are seen to be involved. The instant 
claims define nothing more than the results of experimentation ‘in the 
formulation of dosages a step that is well within the purview of one 
skilled in the art. Obviously, if a 100% saturated resin results in toxic 
effects, due to the presence and release of too much of the medicament, 
one skilled in the art would decrease the amount of drug present and 
thus decrease the amount that would be released. This manifestly does 
not rise to the dignity of invention. Further, the instantly claimed pro- 
portions are considered to be covered by the allowed claims and the 
preparation thereof is clearly taught on pages 47-49 of application No. 
726,010. 

No claim is allowed. 

This rejection is made FINAL. 


Acting Examiner 


{64] IN THE UNITED STATES PATENT OFFICE 
Applicant: EDWIN E. HAYS 

Serial No.: 665,130 

Filed: June 12, 1957 Division 43 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 
May 12, 1961 


NOTICE OF APPEAL 


Hon. Commissioner of Patents 
Washington 25, D. C. 
Sir: 
Applicant hereby appeals to the Board of Appeals from the decision 
of the Principal Examiner finally rejecting the claims 8 through 12. 
The appeal fee of $25.00 is enclosed. 


Respectfully submitted, 


ZABEL BAKER YORK JONES AND DITHMAR 
Attorneys for Applicant 


By /s/ Foster York 
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[65] IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 


In the Application of 
EDWIN E. HAYS 
Serial No. 665,130 
Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES) 
OF EPHEDRINE AND PROPARDINE ) 


Appeal No. 46276 | 


APPLICANT'S BRIEF ON APPEAL 


This Appeal comes before the Honorable Board of Appeals from the 
final rejection of Claims 8 through 12, constituting the only claims re- 
maining in the application. | 

The claims on appeal read as follows: | 

Claim 8. An oral therapeutic composition which is useful in com- 
bating bronchial asthma, comprising, in unit dosage form, from about 
10 milligrams to about 300 milligrams, on the basis of the adsorption 
cation, of a cross-linked sulfonic acid cation exchange resin having a 
cross linkage of 3 - 17 per cent and having adsorbed thereon a ca- 
tion of the group consisting of cations of ephedrine and propadrine, said 
adsorption compound being from 10 to 75 per cent saturated with the 
said cation. 

Claim 9. The composition of Claim 8 wherein the adsorption com- 
pound is composed largely of particles which are retained on an eo 
mesh screen. 

Claim 10. A composition for the treatment of bronchial asthma 
comprising in dosage unit form a polyvinyl aryl sulfonic acid cation ex- 
change resin cross linked with divinyl benzene to the extent of 7 to 8 
per cent and having adsorbed thereon a cation of ephedrine in an amount 
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on the basis of the ephedrine cation of from 10 milligrams to 300 milli- 
grams, said adsorption compound being from 10 to 75 per cent satu- 
rated with the said ephedrine cation. 

Claim 11. The composition of Claim 10 wherein the per cent sat- 
uration of ephedrine adsorbed on the cation exchange resin, the particle 
size of the adsorption compound, and the amount of ephedrine in the dos- 
age unit is such that the composition will have a substantial drug effect 
at least 12 hours without inducing insomnia after said 12-hour period. 

Claim 12. The composition of Claim 10 wherein the adsorption 
compound has a particle size of between minus 20 and plus 40 mesh. 


[67 ] Grounds of Rejection 


The Examiner has finally rejected all of the claims on double pat- 
enting over the allowed claims of application, Serial No. 726,010, now 
Keating patent 2,990,332. The reasons given for the rejection of the al- 
lowed claims are (1) that there is no invention over the subject matter 
claimed to use a partially saturated ephedrine resinate since one would 
obviously do this to decrease toxicity, and (2) the proportions set forth 
in the claims on appeal are covered by the allowed claims of applica- 
tion, Serial No. 726,010, and the preparation thereof is clearly taught 
on pages 47 and 49 of said application. 


The Invention in Issue 


The invention relates to oral therapeutic compositions which are 
useful in combating bronchial asthma, comprising, in dosage unit form, 
ephedrine or propadrine adsorbed on a cross-linked sulfonic acid ca- 
tion exchange resin to form an adsorption compound; the adsorption 
compound being from 10 to 75 per cent saturated with the ephedrine or 
propadrine. 

As set forth on page 3 of applicant's specification, the invention is 


based on the discovery that when the sulfonic acid cation exchange resin 
is substantially saturated with ephedrine or propadrine there is a quite 
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; | 
fast release of the bound ephedrine or [68] propadrine which gives more 
untoward side effects than when the sulfonic acid cation exchange resin 
is 75 per cent or less of the ephedrine or propadrine, and that with the 
75 per cent or less saturated resin there is obtained a slow uniform re- 
lease which occurs right from the beginning, when the adsorption prod- 
uct is contacted with the gastric juice; whereas with the substantially 
saturated adsorption compound there is first a quick release with con- 
sequent untoward side effects. : 

The discovery of the value of using incompletely converted resins, 
that is resins only partially saturated with ephedrine, was apparently 
independently made by Chaudry and Saunders as a result of experimen- 
tal work they carried out in England with a so- -called emulsion ‘bath ap- 
paratus. This is disclosed on pages 979 and 980 of the Chaudry and 
Saunders article in the Journal of Pharmacy and Pharmacology of No- 
vember, 1956. This article is of record in this case since it was first 
cited by the Examiner as a reference and later withdrawn in view of ap- 
plicant's Affidavit Under Rule 131. It is called to the Board's attention 
here, only to indicate the amount of ingenuity and work which had to be 
done by one presumably skilled in the art tomake applicant's discovery 
which also was made, as shown in Affidavit Under Rule 131, as the re- 
sult of considerable experimental work. 

[69] The Chaudry and Saunders article also may be helpful to the 
Board in setting forth clearly the discovery upon which applicant relies 
for there being invention in his novel composition. 


Comparison of the Invention Claimed in 
the Present Application with the Invention 
Claimed in Application No. 726,010 


The invention claimed in application Serial No. 726,010 is based on 
the discovery that drugs adsorbed on sulfonic acid cation exchange res- 


ins would be released by gastric juices and that by regulating the par- 
ticle size and cross linkage, the release of drug by gastric and intesti- 
nal juices could be controlled so that one could obtain sustained and ef- 
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fective release without undue toxicity for a period of 8 hours or more. 
It is true, as Examiner has pointed out, that the claims are not limited 
to the degree of saturation and that the allowed claims in application 
Serial No. 726,010 are broad enough to cover the products claimed in 
the instant application on appeal. 

In the invention of the instant application on appeal, substantially 
the same results can be accomplished with ephedrine or propadrine as 
obtained in application Serial No. 726,010 by varying the degree of sat- 
uration of ephedrine or propadrine. Thus one can use [70] a particle 
size and cross linkage of sulfonic acid cation exchange resin which would 
give too fast a release with propadrine or ephedrine and obtain a slow, 
uniform, and satisfactory release by maintaining the percentage of sat- 
uration between 10 and 75 per cent as called for in the claims. In some 
instances this is very helpful such as, for example, when one wishes to 
use a commercial sulfonic acid cation exchange resin instead of using a 
tailor-made resin of suitable cross linkage and particle size, all one 
has to do is cut down the amount of saturation to 75 per cent or less and 
one can use a sulfonic acid cation exchange resin of particle size and 
cross linkage which might not be satisfactory when substantially satur- 
ated with ephedrine or propadrine. 

The present invention as claimedin the application on appeal stands 
in the relation of a subordinate invention to the dominant invention 
claimed in application Serial No. 726,010. The invention of the present 
application cannot be carried out without infringing the allowed claims 
of application Serial No. 726,010 but, the invention as described and 
claimed in application Serial No. 726,010 can, if desired, be carried out 
without infringing the claims of the present application. 


[71] Argument 


The Examiner has rejected the claims on double patenting and cited 
the allowed claims of application Serial No. 726,010. These claims are 
the claims inthe patent which issued from this application, namely Keat-: 
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ing patent 2,990,332, issued June 27, 1961. The Board may, if it so de- 
sires, refer to the claims in this patent as a matter of convenience. 

The double patenting rejection appears to be based on two grounds 
(1) that the subject matter of the present claims is obvious from and 
non-inventive over the subject matter claimed in the copending applica- 
tion Serial No. 726,010 and (2) that there is double patenting because the 
proportions set forth in the instant claims are covered by the allowed 
claims in the said copending application and the preparation thereof is 
taught in that application. | 

Considering the second reason first, it is submitted that it is well 
settled that there can be two valid patents owned by the same assignee, 
one which contains broad claims covering the subject matter of the sec- 
ond patent, particularly as in the present case where the broad patent 
issues first. This is certainly true where no crisscross reading of the 
claims is possible. The claimed product of application Serial No. 726,010 
can be made without infringing the claims [72] of the instant applica- 
tion. The fact that its preparation is taught in the specification, and that 
it can be made so that there will be infringement, is not relevant on the 
question of double patenting; also, it should be noted that the disclosure 
referred to by the Examiner does not tie back to applications filed ear- 
lier than the present application in this appeal. 

As to the first reason given by the Examiner, it is respectfully sub- 
mitted that the reasoning is fallacious and that when this is understood 
the rejection on obviousness is overcome. ! 

The Examiner states that "Obviously, if a 100% saturated resin re- 
sults in toxic effects, due to the presence and release of too much of the 
medicament, one skilled in the art would decrease the amount of drug 
present andthus decrease the amount that would be released. This man- 
ifestly does not rise to the dignity of invention." This argument appears 
to be sound but, it is submitted that it overlooks one point, and that is 
that one skilled in the art would not try to accomplish this by decreas- 


ing the percentage of adsorbed drug as called for in the claims unless 
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he had applicant's teachings in front of him. The reason that one skilled 
in the art would not do this would be because, without the teachings of 
applicant, he would expect that decreasing the percentage of adsorbed 
drug [73] without anything more would also decrease the therapeutic ef- 
fectiveness of the adsorption compound. On the other hand, if he read 
applicants’ specification he would learn that by decreasing the percent- 
age of adsorbed drug he would also decrease the rate of release by gas- 
tric juice over the fast rate of release obtained with a substantially sat- 
urated adsorption compound. It certainly is not obvious that this would 
happen andthe Examiner has not alleged that this is obvious. Then, hav- 
ing learned that the rate of release would be slower and more even than 
with a saturated drug, a man skilled in the art would be able to obtain 
therapeutic effectiveness with less toxicity by increasing the dosage 
amount so that it corresponded to the dosage amount of the saturated 
adsorption product. 

Thus, it is respectfully submitted, the claims calling for an ephe- 
drine or propadrine adsorption compound containing from 10 to 75 per 
cent of the drug present in a saturated drug compound, and further set- 
ting forth ranges of dosage amount, are patentable and define invention 
over the allowed claims of application Serial No. 726,010. 


[74] Conclusion 


Claims 8 to 12, which are all the claims now in the case, are pat- 
entable over the allowed claims of application Serial No. 726,010 and 
there is no double patenting. 

The final rejection, therefore, should be withdrawn and this appli- 
cation should be allowed. 

An oral hearing is respectfully requested. 


Respectfully submitted, 


ZABEL BAKER YORK JONES AND DITHMAR 
Attorneys for Applicant 


By /s/ Edward U. Dithmar 
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[75] U. S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 

[Mailed Dec. 12, 1961] 


In re application of Edwin E. Hays 


Ser. No. 665,130 Appeal No. 426-76 

Filed June 12, 1957 | 

For PHARMACEUTICALLY EFFECTIVE Before the Board of 
WATER INSOLUBLE DERIVATIVES Appeals 
OF EPHEDRINE AND PROPADRINE 


Zabel, Baker, York, Jones and Dithmar for Appellant 


Examiner's Answer 


This is an appeal from the final rejection of claims 8-12, all of the 
claims in the case. 

A correct copy of the appealed claims appear on pages 1 and 2 of 
applicant's brief. 


THE REFERENCE OF RECORD RELIED UPON IS: 


Keating 2,990,332 June 27, 1961, (assignee's copending applica- 
tion 726,010. Filed Apr. 2, 1958, c-p of case filed July 16, 1958). 


THE INVENTION 


The invention relates to compositions comprising crosslinked sul- 
fonic acid cation exchange resins having adsorbed thereon ephedrine or 
propadrine, the active agents being present in 10-75% of saturation. 
Whether invention lies in adsorbing 10-75% of the drugs as against 100% 
or unspecified amounts is the crux of the issue. The use set forth in 
the preamble to "bronchial asthma" is not in issue, since the active 
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agents, ephedrine and propadrine are well known for the treatment of 
this condition. 


(76] THE REFERENCE 


Keating, assignee's copending case though filed after the instant 
case discusses the variations of proportions of ephedrine and like com- 
pounds in columns 21-23. Applicant has however, submitted an affida- 
vit under Rule 131 (Paper No. 6) in which he swears back of November 
1, 1956 but the work on March 2, 1956 noted in item 8, page 3 of the af- 
fidavit merely shows that "another saturated ephedrine adsorption com- 
pound" was prepared. Thus, the application of Keating No. 598,215, 
filed July 16, 1956 has not been overcome. In this parent application, 
page 4, the reduction in proportion of saturation of the active agent is 
discussed, and the application discloses and claims generically the ad- 
sorption of amines on cross linked solfonic acid cation exchange resins. 
The claims of the Keating patent clearly include a composition in which 
the adsorbed drug would be ephedrine or propadrine. In claim 14 the 
drug may be beta phenyl beta hydroxy alkyl amines. The two most uni- 
versally used of such amines are ephedrine and propadrine. 


THE REJECTION 


The claims are rejected as unpatentable over the claims of the 
Keating patent. No two distinct inventions are seen to be involved. The 
determination that 100% saturation releases too high amount of drug 
would flow from mere experimentation. Obviously, if less drug were 
adsorbed on the resin there would be less released [77] and at a slower 
rate, since there would be more uncombined surface for the eluting 
fluid to contact, and these bead-like resins would not be so highly sat- 
urated that the outer surface thereof would carry a large amount | d- 
sorbed drug. Then too, anyone skilled in the art could readily deter- 
mine at what concentrations the drug would or would not be toxic. In re 
Freeman 76 U.S.P.Q. 585/experiment determinations are not seen to in- 
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volve invention. Mandel Bros. Inc. Wallace 79 U.S.P.Q. 220, 335 U.S. 
291. 
The claims are further rejected as lacking invention over the Keat- 
ing parent case No. 598,215 as noted in the Keating patent Column 1, 
line 14. No invention is seen in preparing ephedrine or propadrine ad- 
sorption compounds by the method taught by the Keating parent applica- 
tion to effect partially saturated compounds. The results of following 
such teachings appear to be nothing more than that which would be ex- 
pected. | 

For the reasons above set forth, the final rejection is deemed A prop- 
er, and should be affirmed. 


Examiner 
Division 43 


U. S. DEPARTMENT OF COMMERCE 


Patent Office Paper No. 11 
Washington 25, D. C. 


December 22, 1961 


Zabel, Baker, York, Jones Appeal No.: 462-76 
& Dithmar Appellant: Hays, Edwin E. | 
2030 Bankers Bldg. Serial No.: 665,130 
Chicago 3, Ill. 


Hearing 
Date: October 21, 1964 
Time: 9:30 A.M. 


NOTICE OF HEARING 


The appeal in the above identified case will be heard by the Board 
of Appeals on the date indicated. i 

The hearings will commence at the time set and as soon as the 
argument in one case is concluded, the succeeding case will be taken 
up. 
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The time allowed for argument is thirty minutes unless additional 
time is requested and permitted before the argument is commenced. 
By Order of the Board of Appeals. 


/s/ Nicholas Hahn 
Administrative Officer 
Please refer to Appeal Number in all communications concerning 
this case. 


[79] ‘U. S. DEPARTMENT OF COMMERCE 
Patent Office Paper No. 12 
Washington 


December 6, 1962 


Zabel, Baker, York, Jones Appeal No.: 462-76 
& Dithmar Appellant: Hays, Edwin E. 
2030 Bankers Bldg. Serial No.: 665,130 


Chicago 3, Ill. Hearing 


Date: April 4, 1963 "A" 
Time: 9:30 a.m. 


NOTICE OF HEARING 


The appeal in the above identified case will be heard by the Board 
of Appeals on the date indicated. 

The hearings will commence at the time set and as soon as the 
argument in one case is concluded, the succeeding case will be taken 
up. 


The time allowed for argument is thirty minutes unless additional 
time is requested and permitted before the argument is commenced. 
By Order of the Board of Appeals. 


/s/ Nicholas Hahn 
Administrative Officer 
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In order to make the most effective use of the Board's hearing faci- 
lities, confirmation of the request for oral hearing, which has been set 
as noted above, is required within thirty days from this notice. Failure 
to do so will be construed as a waiver of the request for the hearing. 


Please refer to Appeal Number in all communications concerning 
this case. | 


[80] IN THE UNITED STATES PATENT OFFICE 
[Rec'd. Dec. 13, 1962] 


Appeal No.: 462-76 
Appellant: Hayes, Edwin E. 
Serial No.: 665,130 
Hearing 
Date: April 4, 1963 "A" 
Time: 9:30 AM 
The Hon. Commissioner of Patents 
Washington 25, D. C. 
sir: 
Applicant hereby confirms the request for an oral hearing. ‘The at- 
torney intends to appear before the Board at the time set, namely, 9:30 
AM, April 4, 1963. 


Respectfully, 
ZABEL BAKER YORK JONES AND DITHMAR 
By /s/ Foster York 


[81] [Mailed May 14, 1963] 

Appeal No. 462-76 Paper No. 14 
Hearing: 

April 4, 1963 


IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Edwin E. Hays 


Application for Patent filed June 12, 1957, Serial No. 665,130. 
Pharmaceutically Effective Water Insoluble Derivatives of Ephedrine 
and Propadrine. 


Zabel, Baker, York, Jones & Dithmar for appellant. 


Before Duncombe and Magil, Examiners-in-Chief, and 
Wyman, Acting Examiner-in-Chief. 
Wyman, Acting Examiner-in-Chief. 


This is an appeal from the rejection of claims 8 to 12, all of the 
claims in the case. 
Claim 8 is representative and reads as follows: 


8. An oral therapeutic composition which is useful 
in combating bronchial asthma, comprising, in unit dos- 
age form, from about 10 milligrams to about 300 milli- 
grams, on the basis of the adsorption cation, of a cross- 
linked sulfonic acid cation exchange resin having a cross 
linkage’ of 3 - 17 per cent and having adsorbed thereon a 
cation of the group consisting of cations of ephedrine and 
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propadrine, said adsorption compound being from 10 to 
75 per cent saturated with the said cation. 


The reference of record relied on is: 
Keating 2,990,332 June 27, 1961 

The invention and the reference are sufficiently described for our 
purpose in the Examiner's Answer. 

All of the claims stand rejected on the ground of double patenting 
over claim 14 of the Keating patent which is owned by the assignee of 
the present case. It appears to us that this rejection is proper and must 
be sustained. 

Claim 14 of the patent calls for a resin complex in which the cation 
may be a beta phenyl beta hydroxy alkyl amine which may be present in 
a percentage ranging from 6 percent to 100 percent saturation of the 
compound. Looking to the disclosure of the patent, as we may under the 
holding of In re Greenlee, 42 CCPA 926, 1955 C.D. 238, 697 O.G. 556, 

22 F. (2d) 739, 106 USPQ 104, it is seen that said amines are intended 
to cover the ephedrine and propadrine of the instant claims and further - 
more the disclosure recognizes the same uniform release of the effec- 
tive drug that appellant maintains is the essence of his invention when 
the saturation is below 75 percent. 

It is clear to us that the only substantial difference between the in- 
stant claims and claim 14 of the patent is that claim 14 encompasses a 
6 to 100 percent saturation of the resin whereas the instant claims en- 
compass 10 to 75 percent saturation thereof. Obviously, appellant's as- 
signee is already protected against infringement of any composition em- 
braced by the instant claims and to now issue a new patent with claims 
which grant most of the protection already granted would result in an 
unwarranted extension of monopoly. As statedinIn re Hession, 49 CCPA 
809, 778 O.G. 702, 296 F. (2d) 930, 132 USPQ 40, 1962 C.D. 71: | 


(83 ] "No case has been cited, and we have found none, 
in which a common assignee, having elected to take 
out a patent for an invention on one of two or more 
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applications owned by him, has subsequently been 
held entitled to a patent on another of his applica- 
tions containing claims to the same invention.” 


We affirm the rejection of claims 8 to 12 on the ground of double pat- 
enting. 

The claims also stand rejected as lacking invention over the Keat- 
ing parent case No. 598,215 to which reference is made in the Keating 
patent of record. 

Appellant has filed no reply to this rejection and inasmuch as we 
find no obvious error therein it is sustained. 

The decision of the Examiner is affirmed. 

AFFIRMED 


/s/ C. S. Duncombe 
Examiner-in-Chief 


/s/ H. Megil Ege 


Co) 
Examiner-in-Chief Appeals 
/s/ A. Wyman 
Examiner-in-Chief 


Zabel, Baker, York, Jones & Dithmar 
2030 Bankers Bldg. 
Chicago 3, Il. 
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[84] IN THE UNITED STATES PATENT OFFICE 
[Rec'd June 11, 1963] 

In the Application of 

EDWIN E. HAYS 

Serial No. 665,130 

Filed: June 12, 1957 Appeal No. 46276 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES _) 
OF EPHEDRINE AND PROPADRINE ) 


APPELLANT'S PETITION FOR RECONSIDERATION | 


Appellant respectfully requests reconsideration of the decision of 
the Board of Appeals, dated May 14, 1963. 

It is not believed that the Board of Appeals intended to hold that 
just because Claim 14 was broad enough to cover most or even/all of 
the compositions defined in appellant's application, that appellant was 
not entitledto a patent or that this would necessarily result in an unwar- 
ranted extension of monopoly. It is believed that the Board will agree 
that it is not at all uncommon for a patent to be granted containing 
claims defining a composition which falls within the broad claims of 
another patent owned by the same assignee. Claims of this type [85] 
are, perhaps, more prevalent in allow cases where claims to specific 
alloys are granted even though such specific alloys fall within the broad 
claims of another patent. 

The real issue is the one defined by the Examiner, namely, whether 
the composition defined by appellant's claims is patentably distinct from 
the composition defined by Claim 14 of the Keating Patent 2, 990,332. 
The Examiner, in his answer, stated this, perhaps, in a too simplified 
form when he said "Whether invention lies in adsorbing 10- 75% of the 
drugs as against 100% or unspecified amounts is the crux of the issue.’ 
This over simplification by the Examiner did not acknowledge | the fact 


64 


that all of appellant's claims are restricted to ranges of dosage amounts 
which are not set forth in Claim 14 at all; that Claim 9, in addition, : 
calls for particle size quite different from those set forth in Claim 14 
of the Keating patent; that Claim 10 calls for cross linkage different 
from that of Claim 14, and that Claims 11 and 12 contain material lim- 
itations not present in the Keating Claim 14. 

It is true, however, that from the point of view of the most impor- 
tant factor as to invention over the composition of Claim 14, the limita- 
tion of 10 to 75 per cent is the most important in the argument for in- 
vention and finds the most support in appellant's application. 

[86] Appellant submits to the Board of Appeals that the use of an 
ephedrine or propadrine sulfonic acid resinate having 10 to 75 per cent 
saturation gives unexpected results over the same drug resinates in 
which the saturation is above 75 per cent, and that these unexpected re- 
sults are clearly set forth in appellant's application even to the point of 


giving data which establishes criticality. Note that the criticality of the 
10 to 75 per cent saturation never has been denied by the Examiner, and 
the Examiner's only rejection of this has been on the ground that the re- 
sults obtained were not unexpected but were obvious. This is the real 
issue before the Board; the question of obviousness as against unob- 
viousness. 


Now, let us see what appellant's application has to say in regard to 
the results obtained with the 10 to 75 per cent saturation over the res- 
ins of greater or less saturation. 

The following is quoted from the first paragraph on page 3: 


In the case of ephedrine or propadrine it has been found 
that there is a quite fast release of the first portion of 
bound ephedrine or propadrine and that this fast release 
gives more untoward side effects than when the sulfonic 
acid cation exchange resin is only 75% or less saturated 
with the ephedrine or propadrine. In the 75-100% satu- 
rated resin the first quick release is better than if the 
pure amine compound were present but the best results 
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are obtained with the slow uniform release which oc- 
curs after the first quick release with the 100% satu- 
rated [87] resin and which occurs right from the begin- 
ning with the 75% or less saturated resin. Satisfactory 
results have been obtained with ephedrine and propa- 
drine adsorption compounds containing from 5% to 100% 
saturation of ephedrine or propadrine base and prefer- 
ably from 10% to 75% saturation.” 


The reduction of untoward side effects with drugs such as ephedrine 
and propadrine is particularly important in compositions such as set 
forth in appellant's claims, which define dosage amounts useful in com- 
bating bronchial asthma. It is believed that the Board will recognize 
this as true. | 

On page 9 of appellant's specification he discusses the data given in 


Table IV on page 8. The pertinent part of the specification on page 9 


reads as follows: | 


‘The table also shows that with the saturated complex 
the amount eluted by the gastric juice in the first hour 
is much higher than that eluted in the second and third 
hours. It has been found that in order to substantially 
decrease this high first hour elution the resin complex 
should be partially saturated, preferably below 75% 
ephedrine cation adsorbed. The same results hold for 
propadrine resin complexes as well as for the resin 
complex." 


Table IV certainly shows that with a saturated ephedrine serer 
the amount eluted by the gastric juice in the first hour is much higher 
than that eluted in the second and third hours. It also shows that there 
is a critica! point of unsaturation where the release in the first hour 
and the release in the second hour are substantially the same, and the 
release in the third hour is not far behind. Page 9 of appellant's speci- 
fication, in referring to this point, gives it as below 75 per cent [88] 
saturation, and the table would indicate that this is approximately cor- 
rect and within the experimental area of the tests. 
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It is respectfully submitted, therefore, that a careful review of ap- 
pellant's application and the data therein shows that the compositions of 
appellant's claims are patentably distinct from the broad composition 
defined in the Keating Claim 14, and rejection of double patenting should 
be reversed. 

The Board also affirmed the Examiner's rejection of appellant's 
claims as lacking invention over the Keating parent case Serial No. 
598,215 an abandoned application, to which reference is made in the 
Keating patent of record. The Board points out that appellant had filed 
no reply to this rejection. The appellant, however, wishes to point out 
that he did reply to this rejection at the oral hearing and, furthermore, 
that this rejection had not been made by the Examiner during the pros- 
ecution of the case and, the Examiner, in his answer, did not give it as 
one of the references relied upon. The Examiner, however, in the body 
of his answer did make a rejection based on the Keating application 
Serial No. 598,215. 

As the attorney stated at the oral argument, the Keating parent ap- 
plication Serial No. 598,215 is an abandoned application. The file of 
this application must be [89] ordered down to determine just what it dis- 
closes and what it does not disclose. It doesn't disclose ephedrine or 
propadrine. It discloses amphetamine, methamphetamine, phenmetra- 
zine, and various antihistaminic agents but no drug such as ephedrine 
or propadrine which, in the language of appellant's claims, would be 
useful in combating bronchial asthma. It does not disclose the value of 
the saturation of 10 to 75 per cent for any purpose. It simply discloses, 
on page 4, third paragraph, that the drug resinates do not necessarily 
have to be saturated, and as little as 10 per cent and less of the adsorp- 
tion amine can be used. This is a far cry from the disclosure of the 
composition as set forth in appellant's claims. It is so far fetched that 
appellant, under the circumstances of the Examiner's mode of rejec- 
tion, replied to it only at the oral hearing. Appellant requests that the 
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Board consider the above reply on this petition for seer and 
overrule the Examiner on this rejection. 


Reconsideration of the Board's decision of May 14, 1963 and re- 
versal of the decision of the Examiner is requested. 


Respectfully submitted, 


ZABEL BAKER YORK JONES AND DITHMAR 
Attorneys for Appellant 


’ By /s/ Foster York 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 


June 10, 1963 


[90] IN THE UNITED STATES PATENT OFFICE 
[Rec'd July 15, 1963] 

In the Application of 

EDWIN E. HAYS 
Serial No. 665,130 Appeal No. 46276 
Filed: June 12, 1957 | 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


PETITION TO REMAND APPLICATION TO THE EXAMINER 


Applicant has filed a request for reconsideration of the decision of 
the Board of Appeals in this application. At an interview with appli- 
cant's associate, Mr. Wyman of the Board of Appeals, stated that the 
Board had not acted upon the petition for reconsideration and wouldhold 
up acting upon it for a short time until applicant filed a terminal dis- 
claimer and petition to remand the application to the Examiner: for con- 


68 


sideration of the effect of the terminal disclaimer on the issue of double 
patenting. 

Applicant's assignee has signed and filed the Terminal Disclaimer 
Under Rule 321,'a copy of which accompanies this petition. 

[91] Applicant requests that the application be remanded to the 
Examiner for the following reasons: 

In the very recent case of In re Zickendraht and Buehler, 138 USPQ 
23, 28, Judge Rich, in his concurring opinion that there was double pat- 
enting, also indicated that if a terminal disclaimer had been filed in the 
case at bar or ina Similar situation, this would be a means of obviating 
the objectionable timewise extension of monopoly aspect of "double pat- 
enting."’ Judge Rich refusedto pass uponthe effect of such a disclaimer 
in the case at bar for the reason that no such disclaimer had been filed. 
He noted, however, that the case at bar distinguished over the case of 
In re Siu, 105 USPQ 428, in that in the Siu case the double patenting was 
one in which the same invention was being claimed; whereas, in the 
case at bar, applicant was claiming an invention which differed from an 
already patented invention only in some unpatentable particular. In 
other words, in'the In re Zickendraht et al case, there was a second in- 
vention which, however, was unpatentable over the invention previously 
patented so that there was not one invention being twice claimed as in 
the In re Siu case, but two inventions - one being unpatentable over the 
other. 

Judge Rich in discussing the In re Siu case said: 


[92] "The case would seem to stand, therefore, at most 
for the proposition that where there is only one inven- 
tion, two patents should not be granted, notwithstanding 
the filing of a terminal disclaimer; it has little or no 
bearing on a Situation where there are in fact two in- 
ventions. This is another illustration of the necessity 
for distinguishing the two situations.” 


The claims in the present application before the Board of Appeals 
clearly cover a different invention than Claim 14 of the Keating Patent 
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2,990,332, on which the double patenting rejection is based. The com- 
positions of the claims in the present application before the Board can 
be made without infringing Claim 14 of the Keating patent by changing 
the particle size and cross linkage outside of the ranges of Claim 14. 
The composition of Claim 14 of the Keating patent can be made so that 
it does not infringe the claims of the application in issue, by using a de- 
gree of unsaturation outside of the limits of the claims in the applica- 
tion. The invention of Claim 14 of the Keating patent is a sustained re- 
lease immediate acting composition which can be obtained by the proper 
cross linkage and particle size of the resin compound regardless of the 
saturation. The invention of the Hays application is a dosage unit com- 
position for combating bronchial asthma in which the low toxicity effect 
is obtained by having the resin compound saturated in from 10 to 75 per 
cent. The degree of cross linkage, and in some cases the particle size, 
is [93] also set forth; but this is not the same as in Claim 14 of the 
Keating patent, and is not the essence of the invention - the essence be- 
ing the critical degree of saturation as pointed out on pages 3, 8, and 9 
of applicant's specification. 

It is, therefore, clear that applicant's claims define an mventicr 
over the subject matter of Claim 14 of the Keating patent and, thus, sat- 
isfies Judge Rich's requirement for distinguishing over the In re Siu 
case and making possible a terminal disclaimer to avoid double patent- 
ing. 

The Board will note the use of Judge Rich's distinction between an 
invention and a patentable invention. A terminal disclaimer can be used 
where there are two inventions claimed, and the two inventions neces- 
sarily do not have to be patentable inventions. Applicant still believes 
that the claims in the present application define a patentable invention 
over the claims of the Keating patent. However, to avoid further | icon- 
troversy and the expense of further litigation, applicant has filed: ater- 
minal disclaimer in the present case so that a patent granted on the 


present application (if the Examiner or the Board permits it) will ex- 
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pire on the same day as the expiration date of the Keating Patent 
2,990,332. 

[94] By remanding the application to the Examiner, the Examiner 
will be able to consider the recent opinion of Judge Rich in regard to 
terminal disclaimers and either withdraw the rejection on double pat- 
enting or reaffirm it, giving the Board the benefit of the Examiner's 
views. The Inre Zickendraht and Buehler case was not published until 
July 1, 1963, so that the attorney could not previously call this case to 
the attention of the Examiner or the Board. It is believed that under the 
circumstances the Board can and should remand the case to the Ex- 
aminer, and applicant respectfully requests that it do so for the reasons 
given above. 

There is another reason for remanding the application to the Ex- 
aminer. The rejection that the claimed invention is not patentable over 
the disclosure of the Keating abandoned application Serial No. 598,215, 
if it be a rejection at all, was not made in any of the Office Actions and 
was not given in the Examiner's Answer as one of the references of 
record relied upon. The Examiner, in his argument, pointed out that 
applicant had not sworn back of the filing date of the Keating applica- 
tion Serial No. 598,215, filed July 16, 1956, but applicant could hardly 
be expected to swear back of such a date when the application was not 
cited by the Examiner. The only date that applicant had to swear back 
of was the November 1956 [95] date of a Chaudry article, cited in the 
Office Action of October 26, 1959. This, applicant did. Furthermore, 
applicant did not have a chance to argue the inapplicability of the Keat- 
ing application Serial No. 598,215 before the Examiner, since the Ex- 
aminer did not cite it. Applicant believes that he could convince the 
Examiner that the claims of the present application define a patentable 
invention over the disclosure of the Keating abandoned application Se- 
rial No. 598,215 for the reasons given in applicant's Petition for Re- 
consideration; but, so far, he has never had the opportunity to discuss 
the disclosure of this abandoned application with the Examiner. 
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For the above reasons, it is requested that the Board remand the 
present application on appeal to the Examiner. 
Respectfully submitted, 


ZABEL BAKER YORK JONES AND DITHMAR 
Attorneys for Appellant 


By /s/ Foster York 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 


July 11, 1963 


[96] IN THE UNITED STATES PATENT OFFICE 


[Rec'd July 15, 1963] 
In the Application of 
EDWIN E. HAYS 
Serial No. 665,130 
Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE 
WATER INSOLUBLE DERIVATIVES 
OF EPHEDRINE AND PROPADRINE 


Appeal No. 46276 


) 
) 
) 
) 
) 
) 
) 
) 
) 


TERMINAL DISCLAIMER UNDER RULE 321 


Wallace & Tiernan Inc. the assignee of the entire right, title, and 
interest in and to Keating Patent 2,990,332 and in and to the Hays appli- 
cation Serial No. 665,130, filed June 12, 1957, hereby disclaims any part : 
of the patent to be granted on Hays application Serial No. 665,130 as 
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on June 27, 1978. 
Wallace & Tiernan 


830090 smctve (os*°0°6) 
Vou ews 40 ANLUYeIO 'S ‘A EET-Og moe 


[99] July 30, 1963 


Messrs. Zabel, Baker, York, Jones 
and Dithmar 

2030 Bankers Building 

Chicago 3, Illinois 


Gentlemen: 

Consideration has been given the proposed disclaimer of a focmte 
nal portion of the term of any patent issued on the application of Hawin 
E. Hays, Serial No. 665,130. 

It is not thought the proposed disclaimer can properly be recorded, 
in view of the fact that it does not fix a definite date for expiration of 
the patent, but merely sets a date contingent upon the expiration of Pat- 
ent No. 2,990,332 on June 27, 1978. If the term of that patent should be 
extended or shortened, therefore, it would presumably affect the term 
of the patent issued on application Serial No. 665,130. It is not thought 
that the disclaimer statute contemplates such a contingent disclaimer; 
but rather a definite statement as to the expiration date of the patent 
directly affected by the disclaimer. 

Your early attention given to this matter will be appreciated. 


Sincerely yours, 


/s/ Ernest W. Swider 
Issue Control Officer 
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[100] IN THE UNITED STATES PATENT OFFICE 
[Rec'd. Aug. 19, 1963] 

In the Application of ) 
EDWIN E. HAYS 
Serial No. 665,130 ) 
Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES) 
OF EPHEDRINE AND PROPADRINE ) 


Appeal No. 46276 


TERMINAL DISCLAIMER UNDER RULE 321 


Wallace & Tiernan Inc. the assignee of the entire right, title, and 
interest in and to Keating Patent 2,990,332 and in and to the Hays appli- 
cation Serial No. 665,130, filed June 12, 1957, hereby disclaims that 
portion of the term of the patent issued on Hays application Serial No. 
665,130 after June 27, 1978, the date upon which Patent 2,990,332 will 


normally expire. 


/s/ Robert J. Strasenburgh 
(Seal) Vice President 
Wallace & Tiernan Inc. 
[Recorded U. S. Patent Office ISSUE DIVISION Aug. 14, 1963] 
{100 Liber 10 Page 466] 
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[101] October 10, 1963 
Re: Application of : 


Edwin E. Hays 

Serial No. 665,130 

Filed: June 12, 1957 

For: Pharmaceutically Effective 
Water Insoluble Derivatives of 
Ephedrine and Propadrine 


The disclaimer, executed August 14, 1963, disclaiming a portion of 
the term of the patent to be issued on the above entitled application has 
been received and recorded. 


. Sincerely yours, 


/s/ Eston G. Johnson | 
Acting Issue Control Officer 
Issue and Gazette Branch 


Zabel, Baker, York, 
Jones and Dithmar 

2030 Bankers Building 

Chicago 3, Illinois 


10-10-63 


[102] Appeal No. 462-76 
[Rec'd. Oct. 30, 1963] 


IN THE UNITED STATES PATENT OFFICE 
Before the Board of Appeals 


Ex parte Edwin E. Hays 


Application for Patent filed June 12, 1957, Serial No. 665, 130. 
Pharmaceutically Effective Water Insoluble Derivatives of Ephedrine 
and Propadrine. 
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Zabel, Baker, York, Jones & Dithmar for appellant. 


Before Duncombe and Magil, Examiners-in-Chief, and Wyman, 
Acting Examiner-in-Chief. 


Wyman, Acting Examiner-in-Chief. 
ON PETITION FOR RECONSIDERATION 


This is a petition for reconsideration of our decision of May 14, 
1963, wherein we affirmed the rejection of all the claims. 

As to our affirmance of the rejection on double patenting we find 
nothing in appellant's arguments to convince us that it was in error. 
The material that appellant quotes from [103] his specification does not 
indicate true criticality of appellant's numerical limits since they are 
merely preferred, In re Bourdon, 44 CCPA 740, 1957 C.D. 120,716 O.G. 
11, 240 F. (2d) 358, 112 USPQ 323 and In re Shepard, 138 USPQ 148. 

With regard to our affirmance of the rejection on the disclosure of 
the Keating parent case No. 598,215, remarks that may or may not have 
been made at the hearing cannot be regarded as a substitute for that 
which should have been presented in writing. Rule 2 states that, ''The 
action of the Patent Office will be based exclusively on the written rec- 
ord in the Office." We observe that appellant did not avail himself of 
his rights under Rule 193(b) and we do not think that either the remarks 
that might have been made at the hearing or those presented to us by 
way of this petition can be used to nullify both of these rules. 

The petition has been considered but is denied in respect to making 
any change in our decision. 


/s/ C.G. Duncombe _) 
Examiner-in-Chief 
Board of 
/s/ H. Magil Appeals 
Examiner-in-Chief ) 


Zabel, Baker, York, Jones & Sey JAW 
s/ A. Wyman 

2030 Bankers Bldg. Examiner-in-Chief 

Chicago 3, Il. (Acting) 
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[104] IN THE UNITED STATES PATENT OFFICE 

[Rec'd. Nov. 4, 1963] 

In the Application of ) 

EDWIN E. HAYS 

Serial No. 665,130 , 
) 
) 


Appeal No. 46276 


Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


PETITION TO THE COMMISSIONER UNDER RULE 198 


The Board of Appeals by decision dated October 30, 1963, has re- 
jected applicant's request for reconsideration of the decision of the 
Board of May 14, 1963, and has also refused applicant's petition to RE- 
MAND APPLICATION TO THE EXAMINER. The Board's decision is 
based on the grounds of double patenting under Claim 14 of the Keating 
Patent No. 2,990,332 patented June 27, 1961, and also on the grounds 
that the claims lack invention under a Keating abandoned application 
Serial No. 598,215 mentioned in the Keating Patent No. 2,990,332, 

The Board denied applicant's petition to remand the application to 
the Examiner. A member of the Board had first informed applicant's 
Washington associate [105] orally that it would do so if applicant filed a 
terminal disclaimer. Applicant then filed a terminal disclaimer, a copy 
of which is attached. After further consideration, and after applicant 
had filed the terminal disclaimer, the Board member made a statement 
that he believed the Board had not the power to remand since it had al- 
ready rendered its decision. However, applicant's request for recon- 
sideration was still pending before the Board. 

Very important evidence to place before the Court of Customs and 
Patent Appeals, or the District Court, if applicant appeals, would be a 
terminal disclaimer. If this case is not reopened for the purpose of 

| 
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permitting applicant to have a terminal disclaimer in the record for 
consideration by the Board of Appeals, then neither the Board nor the 
Court of Customs and Patent Appeals would be able to act upon the ques- 
tion of whether a terminal disclaimer under the circumstances of this 
case would avoid the rejection of double patenting. There is also some 
doubt as to whether the District Court, if the case went before it under 
United States Code, Title 35 Section 145 would act upon a terminal dis- 
claimer unless it had first been considered by the Board of Appeals. 

Applicant had no way of knowing that a terminal disclaimer ina 
case such as the instant case would be given serious consideration by 
the Court of Customs and [106] Patent Appeals on the question of double 
patenting until the very recent publication of the case of In re Zicken- 
draht and Buehler, 138 USPQ 23, 28. The patent bar has generally be- 
lieved that the case of In re Siu 105 USPQ 428 was controlling in all sit- 
uations of double patenting and that a terminal disclaimer would not be 
sufficient to avoid double patenting in any type of situation. 

However, in the case of In re Zickendraht and Buehler, 138 USPQ 
23, 28, Judge Rich, in his concurring opinion that there was double pat- 
enting, also indicated that if a terminal disclaimer had been filed in the 
case at bar or ina similar situation, this would be a means of obviating 
the objectionable timewise extension of monopoly aspect of "double pat- 
enting."" Judge Rich refusedto pass upon the effect of such a disclaimer 
in the case at bar for the reason that no such disclaimer had been filed. 
He noted, however, that the case at bar distinguished over the case of 
In re Siu, 105 USPQ 428, in that in the Siu case the double patenting was 
one in which the same invention was being claimed; whereas, inthe case 
at bar, applicant was claiming an invention which differed from an al- 
ready patented invention only in some unpatentable particular. In other 
words, in the In re Zickendraht et al case, there was a second inven- 
tion which, however, was unpatentable over the invention previously 
patented so that [107] there was not one invention being twice claimed 
as in the In re Siu case, but two inventions -- one being unpatentable 
over the other. 
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Judge Rich in discussing the In re Siu case said: 


"The case would seem to stand, therefore, at most for | 
the proposition that where there is only one invention, 
two patents should not be granted, notwithstanding the 


filing of a terminal disclaimer; it has little or no bear- 
ing ona situation where there are in fact two inventions. 
This is another illustration of the necessity for distin- 
guishing the two situations." | 


The claims in the present application clearly cover a different in- 
ventionthan Claim 14 ofthe Keating Patent 2,990,332, on which the double 
patenting rejection is based. The compositions of the claims in the 
present application before the Board can be made without infringing 
Claim 14 of the Keating patent by changing the particle size and cross 
linkage outside of the ranges of Claim 14. The composition of Claim 14 
of the Keating patent can be made so that it does not infringe the claims 
of the application in issue, by using a degree of unsaturation outside of 
the limits of the claims in the application. The invention of Claim 14 of 


the Keating patent is a sustained release immediate acting composition 
which can be obtained by the proper cross linkage and particle size of 


the resin compound regardless of the saturation. The invention of the 
Hays application is a dosage unit composition for [108] combating bron- 
chial asthma in which the low toxicity effect is obtained by having the 
resin compound saturated in from 10 to 75 per cent. The degree of 
cross linkage, and in some cases the particle size, is also set forth; but 
this is not the same as in Claim 14 of the Keating patent, and is not the 
essence of the invention - the essence being the critical degree of sat- 
uration as pointed out on pages 3, 8, and 9 of applicant's specification. 
It is, therefore, clear that applicant's claims define an invention 
over the subject matter of Claim 14 of the Keating patent and, thus, sat- 
isfy Judge Rich's requirement for distinguishing over the In re Siu case 
and making possible a terminal disclaimer to avoid double patenting. 
The Commissioner will note the use of Judge Rich's distin¢tion be- 
tween an invention and a patentable invention. A terminal disclaimer 
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can be used where there are two inventions claimed, and the two inven- 
tions necessarily do not have to be patentable inventions. Applicant 
still believes that the claims in the present application define a patent- 


able invention over the claims of the Keating patent. However, to avoid 
further controversy and the expense of further litigation, applicant has 
filed a terminal disclaimer in the present case so that a patent if grant- 


ed on the present application will expire on the same day as the expira- 
tion date of the Keating Patent No. 2,990,332. 

{109} By reopening this case, the Examiner will be ableto consider 
the recent opinion of Judge Rich in regard to terminal disclaimers and 
either withdraw the rejection on double patenting or reaffirm it, giving 
the Board the benefit of the Examiner's views. The In re Zickendraht 
and Buehler case was not published until July 1, 1963, so that the attor- 
ney could not previously call this case to the attention of the Examiner 
or the Board. 

It is believed that under the circumstances and that for the reasons 
given above, the Commissioner should reopen this case, and applicant 
respectfully requests that he do so. 

Applicant further requests that the Commissioner act upon this Pe- 
tition prior to the expiration date for appeal on November 29, 1963. 


Respectfully submitted, 
ZABEL BAKER YORK JONES AND DITHMAR 
By /s/ Foster York 


2030 Bankers Building 
105 West Adams Street 
Chicago 3, Illinois 


November 1, 1963 


Filed: June 12, 1957 
IN THE UNITED STATES PATENT OFFICE 


In the Application of ) 
EDWIN E. HAYS 
Serial No. 665,130 ) 
) 
) 


Appeal No. 46276 
For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 

OF EPHEDRINE AND PROPADRINE ) 


TERMINAL DISCLAIMER UNDER RULE 321 


Wallace & Tiernan Inc. the assignee of the entire right, title, and 
interest in and to Keating Patent 2,990,332 and in and to the Hays appli- 
cation Serial No. 665,130, filed June 12, 1957, hereby disclaims that por- 
tion of the term of the patent issued on Hays application Serial No. 
665,130 after June 27, 1978, the date upon which Patent 2,990, 332 will 
normally expire. 


/s/ Robert J. Strasenburgh 
Vice President 
Wallace & Tiernan Inc. 


(seal) 


Wallace & Tiernan Inc. 
Corporate Seal 
1928 
Delaware 


U. §. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


November 4, 1963 


Re: Application of 

Edwin E. Hays 

Serial No. 665,130 : 

Filed June 12, 1957 : On Petition 
For: Pharmaceutically 

Effective Water Insoluble : 

Derivatives of Ephedrine 

and Propadrine 


This is a petition requesting that the prosecution of the above-en- 
titled application be reopened before the Primary Examiner for consid- 
eration of a limiting statutory disclaimer filed in Patent No. 2,990,332, 


which patent formed the basis of a double patenting rejection of the ap- 
pealed claims here involved. The said rejection was first made on 
October 26, 1959, while the disclaimer was not filed until July 15, 1963. 
It is stated in the petition that it had been generally believed, in view of 
the decision of the Court of Customs and Patent Appeals in In re Siu, 
105 USPQ 428, the filing of a disclaimer under circumstances such as 


are here involved could not be sufficient to avoid a double patenting re- 
jection. It is further stated that this situation has now been changed by 
the opinion of Judge Rich in In re Zickendraht et al, 138 USPQ 23, and 
that this change warrants the requested reopening. 

Assuming without deciding that a clear change in the interpretation 
placed by the courts on the effect of such a disclaimer as is here under 
consideration would justify a reopening of the case; it is evident that no 
such clear change is here presented. The court in the Siu case did not 
hold that such a disclaimer would be a nullity but on the contrary stated 
that it would have [112] the effect "of permitting less close scrutiny of 
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the distinctions between claims issuing to an applicant in separate pat- 
ents." Moreover, the decision of Judge Rich in the Zickendraht' case 
represents his opinion only and not necessarily that of the entire Court 
or even of a majority thereof. Finally, even the opinion of Judge Rich 
does not indicate disagreement with the decision in the Siu case but 
states that there is no occasion to pass on the effect that the said case 
"might have here if a terminal disclaimer had been filed." 


In view of the foregoing, it must be concluded that the presentation 
of a limiting disclaimer at this late date does not warrant a reopening 
of the prosecution of the application and the petition is accordingly de- 
nied. 


_/s/ Edwin L. Reynolds 
Zabel, Baker, York, First Assistant Commissioner 
Jones & Dithmar 
2030 Bankers Bldg. 
Chicago 3, Ill. 
[113] U. S. DEPARTMENT OF COMMERCE 
Patent Office 


Washington 
Re: Application of 


Edwin E. Hays 

Serial No. 665,130 

Filed June 12, 1957 

For: Pharmaceutically 
Effective Water Insoluble 
Derivative of Ephedrine 
and Propadrine 


NOTICE OF CIVIL ACTION UNDER 35 U.S.C. 145 | 


A civil action No. 2848-63, under 35 U.S.C. 145, entitled Edwin E. 
Hays and Wallace & Tiernan, Inc. v. Edwin L. Reynolds, Acting Com- 
missioner of Patents, was filed in the United States District Court for 
the District of Columbia, on November 27, 1963 and involved ee appli- 


cation. /s/ A. W. Moore 
Solicitor 
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PLAINTIFF'S EX. 2 
STATE OF DELAWARE 


Office of Secretary of State 


I, ELISHA C. DUKES, Secretary of State of the State of Delaware, 
do hereby certify that the Certificate of Incorporation of the "NOVA- 
DEL-AGENE CORPORATION", was received and filed in this office the 
fifteenth day of September, A.D. 1928, at 10 o'clock A.M.; 

And I do hereby further certify that the said "NOVADEL-AGENE 
CORPORATION", filed a Certificate of Agreement of Merger merging 
"WALLACE & TIERNAN COMPANY, INC.", a corporation organized 
and existing under the laws of the State of New Jersey and changing its 
corporate title to that of "WALLACE & TIERNAN INCORPORATED” on 
the tenth day of December, A.D. 1953, at 2 o'clock P.M.; : 

And I do hereby further certify that the said "WALLACE & ‘TIER- 
NAN INCORPORATED", filed a Certificate of Agreement of Merger 
merging "R. J. STRASENBURGH COMPANY", a corporation organized 
and existing under the laws of the State of New York and changing its 
corporate title to that of "WALLACE & TIERNAN INC.", on the ninth 
day of December, A.D. 1960, at 2 o'clock P.M.; 

And I do hereby further certify that the aforesaid Corporation is 
duly incorporated under the laws of the State of Delaware and is in good 
standing and authorized to transact business so far as the records of 
this office show and is duly authorized to transact business; 

And I do hereby further certify that the said "WALLACE & TIER- 
NAN INC.", is the last known title of record of the aforesaid corpora- 
tion. 


IN TESTIMONY WHEREOF, I have hereunto set my hand and offi- 
cial seal at Dover this seventeenth day of January in the year of our 


Lord one thousand nine hundred and sixty-one. 


/s/ Elisha C. Dukes 
Secretary of State 
[Recorded U.S. Patent Office, Jan. 26, 1961, Robert C. Watson] 


PLAINTIFF'S EX. 3 
ASSIGNMENT 


Serial No. 665,130 
Filed June 12, 1957 

For and in consideration of the sum of One Dollar and other good 
and valuable considerations to in hand paid, the receipt whereof is here- 
by acknowledged, I, EDWIN E. HAYS a citizen of the United States, re- 
siding at Rochester, New York have sold, assigned and transferred, and 
do hereby sell, assign and transfer, unto R. J. STRANSENBURGH CO., 
a corporation of the State of New York, doing business at 195 Exchange 
Street, Rochester 14, New York the entire right, title and interest in 
and to the invention described and claimed in my application for United 
States Letters Patent for Improvement in PHARMACEUTICALLY EF- 
FECTIVE WATER INSOLUBLE DERIVATIVES OF EPHEDRINE AND 
PROPADRINE (the same bearing office number Case No. 49 of the firm 


of Zabel Baker York Jones and Dithmar) executed by me on the 27th day 
of May 1957 together with the entire right, title and interest in and to 

said application, and in and to Letters Patent which may be issued upon 
said application, and upon any division, extension, reissue, or continua- 


tion thereof. 

I hereby authorize and request the Commissioner of Patents to is- 
sue Letters Patent upon the aforesaid application, and every division, 
extension, reissue, or continuation thereof, to said R. J. STRASEN- 
BURGH CO. for the sole usé and behoof of said assignee, its succeS- 
sors, assigns and legal representatives, to the full and of the term for 
which said Letters Patent may be granted, the same as they would have 
been held and enjoyed by me, had this assignment not been made. 

I further hereby sell, assign and transfer unto said assignee what- 
ever rights I may have to the procurement of Letters Patent in coun- 
tries foreign to the United States. 

I covenant with said assignee, its successors, assigns and legal 
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| 
representatives, that the interest and property hereby conveyed is free 
from any prior assignment, grant, mortgage, license, or other incum- 
brance. 
I hereby authorize any member of the firm of Zabel Baker York 
Jones and Dithmar to insert the serial number and filing date of said 
application as soon as known, in the spaces provided therefor at the 
head of this document. 

I further agree to sign all rightful papers, execute all proper oaths 
and affidavits, and do whatever else may be appropriate (either during 
prosecution of said application, reissue, interference or other proceed- 
ings) to perfect and safeguard in said assignee appropriate patent pro- 
tection covering the invention hereby conveyed, together with the) title 
therein, all in accordance with law, but at the expense of said assignee. 

WITNESS my hand and seal this 27th day of May Nineteen Hundred 
and Fifty-Seven. 


/s/ Edwin E. Hays [Seal] 
[Recorded U. S.Patent Office July 3, 1957, Robert C. Watson] 


State of NEW YORK 
County of MONROE ) 


ss: 


I, Dorothea B. Dempsey, a Notary Public in and for the county and 
state aforesaid, do hereby certify that EDWIN E. HAYS, personally 
known to me to be the same person whose name is subscribed to the 
foregoing instrument, appeared before me this day in person and acknowl 
edged that he signed, sealed and delivered the said instrument sae vol- 
untary act and deed for the uses and purposes therein set forth. | 

***my hand and notarial seal this 27th day of May 1957. 


/s/ Dorothea B. Dempsey 
Notary Public 


My commission expires March , 1958. 


PLAINTIFF'S EX. 4 
[Rec'd. Oct. 22, 1964] 


IN THE UNITED STATES PATENT OFFICE 
In the Application of 
EDWIN E. HAYS 
Serial No.: 665,130 Civil Action 2848-63 
Filed: June 12, 1957 Serial No. 665,130 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


2030 Bankers Building 
105 West Adams Street 
Chicago, Illinois 60603 
October 20, 1964 


AMENDMENT AND SUPPLEMENTAL PETITION 
TO THE COMMISSIONER UNDER RULES 181 AND 
198, AND REQUEST FOR OFFICIAL ACTION ON 
REQUEST FOR RECONSIDERATION OF COMMIS- 
SIONER'S DECISION OF NOVEMBER 4, 1963, 
FILED JULY 15, 1964 


The Hon. Commissioner of Patents 
Washington, D. C. 20231 
Sir: 

Applicant hereby supplements the Request and Petition filed July 
15, 1964 by the present Petition which, inaddition to the previous Re- 
quest and Petition, is a Petition to Commissioner to Remand Applica- 
tion to the Examiner for Consideration of the Effect of Applicant's Filed 


Terminal Disclaimer in the Rejection on Double Patenting. 

The above entitled Petition is essentially the same as requested in 
that part of the paper filed July 15, 1964 entitled "Request for Reconsid- 
eration of Commissioner's Decision of November 4, 1963 ***,"’ since 
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the decision of November 4, 1963 concerned this same subject and was 
in answer to a Petition to the Commissioner Under Rule 198. | 

The Commissioner, in his decision of November 4, 1963, definitely 
opened the door for a further petition or request for reconsideration of 
his decision by stating | 


"Assuming without deciding that a clear change in the 
interpretation placed by the courts on the effect of 
such a disclaimer as is here under consideration 
would justify a reopening of the case; it is evident 
that no such clear change is here presented." 

The Commissioner then went on to point out that the decision of 
Judge Rich in the Zickendraht case, relied upon by the petitioner, rep- 
resented the opinion of Judge Rich only and not necessarily tact the 
entire Court or even of a majority thereof. 

The Commissioner, of course, was correct at the date of his deci- 
sion of November 4, 1963. However, on May 14, 1964, the opinion of 
Judge Rich in the Zickendraht case became the decision of the Court of 
Customs and Patent Appeals in the case of In re Robeson. This was 
reported in the advance sheets of USPQ of May 25, 1964, Vol. 141, pages 
485-493, wherein it was held that the terminal disclaimer would avoid 
the double patenting rejection where the claims in the application rep- 
resented more than a mere colorable variation of the subject matter 
defined in the claims of the patent. This rule was reiterated by the 
Court of Customs and Patent Appeals in the case of In re Kaye, 141 
USPQ 829, decided June 11, 1964. 

Applicant's Request for Reconsideration of the Commissioner's 
Decision of November 4, 1963 was filed July 15, 1964; certainly a 
timely response to the change in the interpretation of the effect of a 
terminal disclaimer as set forth in the above mentioned cases. | 


Statement of Facts Involved 


1. The Hays application in issue here was finally rejected on No- 
vember 17, 1960 as being for the same invention as that claimed in the 
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Keating application 726,010 which issued as Keating Patent 2,990,332 
on June 27, 1961. 

2. The Examiner, in his Answer mailed December 12, 1961, par- 
ticularly referred to Claim 14 of the Keating patent on the double pat- 
enting rejection. 

3. The Examiner, in his Answer, further rejected the claims of 
the Hays application as lacking invention over the Keating parent case 
598,215, to which reference is made in the Keating Patent 2,990,332. 

4. The representative Claim 8 of Hays on appeal differs from the 
closest related Claim 14 of the Keating patent in the following respects: 

(a) Claim 8 of Hays calls for a unit dose for combating bronchial 
asthma, containing from about 10 mg. to 300 mg. of a specified resin 
complex, whereas Claim 14 of the Keating patent relates to an adrener- 
gic composition not in dosage unit form and not in any specifiedamount. 

(b) The resin complex of Claim 8 is 10 to 75 per cent saturated 
with ephedrine or propadrine, whereas the resin complex of Claim 14 
is "6" to 100 per cent saturated with a Markush group of amines which 
cover ephedrine and propadrine, but which go far beyond these materials 
including amines which are of no value in combating bronchial asthma. 

(c) Claim 8 of Hays calls for a cross linkage of 5 to 17 per cent 
which, with a 10 to 75 per cent saturation of ephedrine and propadrine 
and the 10 mg. to 300 mg. of said ephedrine or propadrine cation, gives 
a product which is useful in combating bronchial asthma. Claim 14 of 
the Keating patent gives a cross linkage of 5to 17 per cent, accompanied 
by directions as to cross linkage and particle size, which gives a com- 
position adapted for immediate action and sustained effectiveness for 
general adrenergic purposes. = 

(d) The Hays dosage unit composition and the Keating composition 
work on different principles. Hays obtains slow release and absence of 
deleterious side effects in an ephedrine or propadrine resinate by us- 
ing a specified range of cross linkage of resin, a specified range of 
amount of propadrine or ephedrine cation, and a specified range of sat- 


93 


uration. Keating obtains a slowing-down effect for all pharmaceutical 
amine drug resinates by varying the cross linkage and particle size 
regardless of whether the resin is saturated or partially saturated with 
amine,and regardless ofthe degree of partial saturation. The so- called 
"load" is the predominant factor in the Hays claimed composition, 
whereas the particle size and cross linkage are the predominant fac- 
tors in the Keating composition. This is clear from the fact that there 
is no upper limit of saturation in any of the Keating claims, whereas 
all of the Hays claims are limited to 75 per cent of saturation. 

5. The Board of Appeals, on May 14, 1963, affirmed the Examiner 
on both the double patenting rejection and on the grounds that the claims 
lacked invention over the Keating parent case, Serial No. 598, 215. 

6. Applicant filed a Petition for Reconsideration on June 11, 1963, 
and at the same time a Petition to the Board to Remand the application 
to the Examiner in view of a terminal disclaimer, a copy of which was 
attached to the petition. | 


7. Applicant filed a terminal disclaimer shortly prior to June 11, 
1963, which terminal disclaimer was not accepted by the control officer 
of the Patent Office in a letter of July 30, 1963. This terminal dis- 
claimer was followed by another terminal disclaimer, executed Angust 
14, 1963, which was received and recorded as set forth ina letter from 


the Control Officer on October 10, 1963. 

8. The Board of Appeals, on October 30, 1963, denied the Petition 
for Reconsideration, but did not act on the Petition to Remand the Ap- 
plication to the Examiner in view of the terminal disclaimer. | 

9. Applicant filed a Petition to the Commissioner under Rule 198 
on November 4, 1963. This petition was a petition to remand the. appli- 
cation to the Examiner in view of the terminal disclaimer. 

10. The Commissioner denied applicant's petition on November 4, 
1963, stating that no clear change had been presented showing that there 
had been a clear change in the interpretation placed by the Courts on 
the effect of a terminal disclaimer as under consideration. 
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11. Applicant filed in the District Court for the District of Colum- 
bia, on November 27, 1963, a Complaint for the Issuance of a Patent 
under 35 U.S.C., Section 145. The action became Civil Action 2848-63. 

12. The Commissioner filed an Answer to the aforementioned 
complaint on January 10, 1964. 

13. Applicant filed a Request for Reconsideration of Commis- 
sioner's Decision of November 4, 1963 and Petition for Withdrawal or 
Waiver of Rejection of Claims on Double Patenting in Proceedings Be- 
fore District Court, Civil Action No. 2848-63, on July 15, 1964. This 
request and petition pointed out that there had been a clear change in 
the interpretation placed on the effect of a terminal disclaimer by the 
Court of Customs and Patent Appeals in the two cases of In re Robeson, 
141 USPQ 485 and In re Kaye, 141 USPQ 829. Applicant contended that 
the claims on appeal define more than a mere colorable variation over 
the invention defined in the claims of the Keating patent and that this 
was all that was necessary to avoid a double patenting rejection under 
the two cases cited. 

14. The Action was set for trial on December 16, 1964 by a letter 
from the Assignment Commissioner, dated August 7, 1964. 

15. The Deputy Solicitor, by a letter to the applicant's attorney 
dated October 2, 1964, refused to waive or withdraw the rejection of the 
claims on double patenting in the proceedings before the District Court. 
Neither the Deputy Solicitor nor the Commissioner acted upon appli- 
cant’s request for reconsideration of the Commissioner's Decision of 
November 4, 1963 wherein applicant again requested that the application 
be remanded to the Examiner for consideration of the effect of the ter- 
minal disclaimer. 

16. The attorney for applicant replied to the Solicitor’s letter of 
October 4, 1964 and also filed the present paper. 
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Point or Points to be Reviewed 
and the Action Requested 

The point to be reviewed is whether applicant's filing of a terminal 
disclaimer in the above case shortly after the decisions of the Court of 
Customs and Patent Appeals In re Robeson, 141 USPQ 485 and In re 
Kaye, 141 USPQ 829, requires by equity and common justice a remand 
of the application to the Examiner for consideration of the effect of the 
terminal disclaimer on the double patenting rejection. In the event the 
case is not remanded to the Examiner, the District Court in the! Civil 
Action 2848-63 may not consider the effect of the terminal disclaimer 
because it had not been considered by the Examiner or the Board of Ap- 
peals. The decision of the Court, if it is favorable toapplicant on the 
obviousness rejection and unfavorable on the double patenting rejection 
(without consideration of the terminal disclaimer) would be res judicata 


and would preclude applicant from obtaining a patent even though he 
would be entitled to such a patent if the terminal disclaimer were con- 


sidered. 

The variation in the invention of the Hays claims over that defined 
in the Keating claims is set forth under No. 4 (a-d) above, and is more 
than a mere colorable variation. | 

The present assignee of the Hays application in issue and also of 
the Keating Patent 2,990,332 is Wallace & Tiernan Inc., see Reel 928, 
Frame 012, recorded December 6, 1963. This was the result ofa merger 
of R. J. Strasenburgh Co., the original assignee, with Wallace & Tier- 
nan Inc. 

The reasoning of In re Robeson, 141 USPQ 485, that a terminal dis- 
claimer will avoid an extension of the monopoly where there is more 
than a mere colorable variation of the inventions applies equally to the 
situation where there could be an extension of the monopoly because of 
the same inventors as it does to the situation which exists here where 
there could be, if not for the disclosure, an extension of the monopoly 
because of the same assignee. There is nothing in the Robeson or Kaye 
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decisions to indicate otherwise, and it is logically true. See 45 Journal 
of the Patent Office Society, pages 56-61, and dissenting opinion of 
Judge Rich in In re Hessian, 132 USPQ 40. 

The petitioner requests that the Commissioner remand the appli- 
cation to the Examiner for consideration of the effect of applicant's 
terminal disclaimer on the double patenting rejection, and that the Com- 
missioner obtain the consent of the Court to do this. 

In the event that the Commissioner cannot or will not immediately 
remand the application to the Examiner, petitioner requests that the 
Commissioner state that he will remand the application to the Examiner 
in the event that the Court holds (in this case or in a case now pending) 
that it will not consider a terminal disclaimer which was not consid- 
ered by the Examiner or the Board of Appeals. 


Respectfully submitted, 
ZABEL BAKER YORK JONES AND DITHMAR 


By /s/ Foster York 


'U. S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


Re: Appplication of 
Edwin E. Hays 

Serial No. 665,130 

Filed June 12, 1957 

For: Pharmaceutically 
Effective Water Insoluble 
Derivatives of Ephedrine 
and Propadrine 


Reconsideration has been requested of the decision dated Novem- 
ber 4, 1963, denying a petition seeking reopening of prosecution before 
the examiner of the above identified application, in which the Board of 
Appeals sustained the examiner's rejection of all the claims on the 
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ground of double patenting over claim 14 of a commonly owned SORES 
patent. 
Petitioner states that subsequent to the decision of November) 4, 
1963, applicant filed a civil action in the District Court for the District 
of Columbia under 35 USC 145 (CA - 2848-63); that a request was | made 
for withdrawal or waiver of rejection on the ground of double patenting 
in the District Court action on July 15, 1964, based upon decisions of 
the Court of Customs and Patent Appeals (In re Robeson, 141 USPQ 
485 and In re Kaye, 141 USPQ 829) holding that a terminal disclaimer 
obviates a double patenting rejection where there is more than a mere 
colorable variation in the claims sought; that the Deputy Solicitor re- 
fused on October 2, 1964 to waive the double patenting rejection, on the 
ground that the cited decisions are inapposite; and that equity and jus- 
tice require a remand to the examiner for consideration of the effect of 
the terminal disclaimer on the double patenting rejection. It appears 
that the civil action is now set for trial on December 16, 1964. 
Reopening of prosecution of this application does not appear to be 
justified. Even assuming that applicant has acted diligently in this case 
after the Court of Customs and Patent Appeals appeared to have changed 
its interpretation as to the effect of a terminal disclaimer in certain 
_ situations, it is evident that petitioner does not challenge or contest the 
finding of the Deputy Solicitor that important factual differences between 
this case and those cases make those decisions inapposite. Since’ the 
question of the propriety of the double patenting rejection will be de- 
cided by the District Court on all competent evidence, remand of this 
case to the examiner to consider the applicability of inapposite déci- 
sions is neither appropriate or necessary. ; 
The decision of November 4, 1963 has been reconsidered. It is ad- 
hered to. 


Foster York /s/ Edwin L. Reynolds | 

Zabel, Baker, York, Jones & First Assistant Commissioner 
Dithmar 

2030 Bankers Building 

Chicago 3, Illinois 


PLAINTIFF'S EXHIBIT 5 

IN THE UNITED STATES PATENT OFFICE 
In the Application of 
EDWIN E. HAYS 


Serial No.: 665,130 
! Civil Action 2848-63 
Filed: June 12, 1957 Serial No. 665,130 


For: PHARMACEUTICALLY EFFECTIVE ) 
WATER INSOLUBLE DERIVATIVES ) 
OF EPHEDRINE AND PROPADRINE ) 


The Hon. Commissioner of Patents 
Washington, D. C. 20231 


Attention: Joseph Schimmel, Deputy Solicitor 
Sir: 

This will acknowledge your letter of October 2, 1964 purporting to 
reply to my paper filed July 15, 1964 entitled Request for Reconsidera- 
tion of Commissioner's Decision of November 4, 1963 and Petition For 
Withdrawal or Waiver of Rejection of Claims on Double Patenting in 
Proceedings Before District Court, Civil Action No. 2848-63. 

It is my understanding from our telephone conversation of October 
15, 1964, that you did not regard the paper of July 15, 1964 as requiring 
an official answer by the Commissioner, such as would be made in an- 
swer to a Petition to the Commissioner under Rule 181 or Rule 198. 

I respectfully submit that my Request for Reconsideration of the 
Commissioner's Decision of November 4, 1963 requires such an official 
answer by the Commissioner. 

The Commissioner, in his decision of November 4, 1963, definitely 
opened the door for a further petition or request for reconsideration of 
his decision by stating 

"Assuming without deciding that a clear change in the 


interpretation placed by the courts on the effect of 
such a disclaimer as is here under consideration 
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would justify a reopening of the case; it is evident 
that no such clear change is here presented." 

The Commissioner then went on to point out that the decision of 
Judge Rich in the Zickendraht case, relied upon by the petitioner, rep- 
resented the opinion of Judge Rich only and not necessarily that of the 
entire Court or even of a majority thereof. 

The Commissioner, of course, was correct at the date of his deci- 
sion of November 4, 1963. However, on May 14, 1964, the opinion of 
Judge Rich in the Zickendraht case became the decision of the Court of 
Customs and Patent Appeals in the case of In re Robeson. This was 
reported in the advance sheets of U.S.P.Q. of May 25, 1964, Vol. 141, 
pages 485-493, wherein it was held that the terminal disclaimer would 
avoid the double patenting rejection where the claims in the application 
represented more than a mere colorable variation of the subject matter 
defined in the claims of the patent. This rule was reiterated by the 
Court of Customs and Patent Appeals in the case of In re Kaye, 141 
USPQ 829, decided June 11, 1964. 

Applicant's request for reconsideration of the Commasevoners s de- 
cision of November 4, 1963 was filed July 15, 1964; certainly a timely 
response setting forth the change in the interpretation by the Court of 
Customs and Patent Appeals of the effect of a terminal disclaimer on 


a double patenting rejection, as set forth in the above mentioned cases. 
Applicant, and perhaps even the Patent Office, would like the issue 
of the effect of applicant's terminal disclairmer on the double patenting 
rejection to be decided by the District Court in the Civil Action 2848- 
63. However, the District Court may decide that it will not act upon the 


terminal disclaimer since it was not considered by the Examiner and 
the Board of Appeals. Applicant cannot afford to take this risk, and the 
Patent Office should not require him to take this risk. Equity and com- 
mon justice would seem to require that the Commissioner remand the 
case to the Examiner so that the double patenting issue with the termi- 
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nal disclaimer can be considered by the Examiner; and then, if neces- 
sary, by the Board of Appeals and by the Court. 

Official action by the Commissioner on applicant's Request and Pe- 
tition of July 15, 1964 is earnestly solicited, and grant of the remand 
or waiver is urged. In order that the situation be more formally pres- 
ented, and in view of the Solicitor's letter of November 4, 1964, appli- 
cant is filing herewith an Amendment and Supplemental Petition to the 
Commissioner Under Rules 181 and 198, and Request for Official Ac- 
tion on Request for Reconsideration of Commissioner's Decision of No- 
vember 4, 1963, Filed July 15, 1964. 


Respectfully submitted, 
ZABEL BAKER YORK JONES AND DITHMAR 


By /s/ Foster York 


2030 Bankers Building 
105 West Adams Street 
Chicago, Ilinois 60603 


October 20, 1964 


[Rec'd. Oct. 2, 1964] 


U.S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


October 2, 1964 
Foster York 


Zabel Baker York Jones and 
Dithmar 
2030 Bankers Building 
Chicago 3, Illinois Re: Civil Action 2848-63 
Serial No. 665,130 


Dear Mr. York: 

Reference is made to the paper filed July 15, 1964 requesting that 
the Solicitor withdraw the rejection of all claims in the above entitled 
application on double patenting in the proceedings (above identified) be- 
fore the District Court in the District of Columbia, now set for trial on 
December 16, 1964, in view of two recent decisions of the Court of Cus- 
toms and Patent Appeals - In re Robeson, 141 USPQ 485 and In re | Kay, 
141 USPQ 829 - which are alleged to have held that a terminal dis- 
claimer will obviate a double patenting rejection. 

After a full and careful consideration of the facts of the involved 
case and the facts and decisions in the case referred to, it must be held 
that the Solicitor cannot and should not grant your request. In the first 
place, in these cases a Single inventor was involved in the patent and 
application, whereas in the presently involved case the patentee is Keat- 
ing and the applicant is Hays. Secondly, as pointed out by the Board of 
Appeals, the Keating patent claim 14 and claims at issue here define 
the same invention, differing in scope only, (the former encompasses a 
6 to 100% saturation, while the application claims encompass 10 to 75% 
saturation), while in the cases cited the Court considered the claims to 
define different or distinct inventions. These two important factual dif- 
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ferences suffice to make the Robeson and Kay cases inapposite, and to 
justify a refusal of your request. 


Very truly yours, 


/s/ J. Schimmel 
Deputy Solicitor. 


IN THE UNITED STATES PATENT OFFICE 
In the Application of ) 
EDWIN E. HAYS 
Serial No.: 665,130 
Filed: June 12, 1957 


For: PHARMACEUTICALLY EFFECTIVE 
WATER INSOLUBLE DERIVATIVES 
OF EPHEDRINE AND PROPADRINE _) 


2030 Bankers Building 
105 West Adams Street 
Chicago, Illinois 60603 


July 14, 1964 


REQUEST FOR RECONSIDERATION OF COMMISSIONER'S 
DECISION OF NOVEMBER 4, 1963 AND PETITION FOR 
WITHDRAWAL OR WAIVER OF REJECTION OF CLAIMS 
ON DOUBLE PATENTING IN PROCEEDINGS BEFORE 
DISTRICT COURT, CIVIL ACTION NO. 2848-63. 


The Hon. Commissioner of Patents 
Washington, D. C. 20231 


) 
) 
) 
) Division 43 
) 
) 
) 


Sir: 

Pursuant to a telephone conversation with the Solicitor, Mr. Joseph 
Schimmel, regarding matters of procedure, applicant hereby requests 
reconsideration of the Commissioner's Decision of November 4, 1963 
and petitions for withdrawal or waiver of the rejection of all claims in 
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the above entitled application on double patenting in its proceedings be- 
fore the District Court of the District of Columbia, Civil Action No. 
2848-63. | 
Applicant, in his Petition To The Commissioner Under Rule 198, 
requested that the prosecution of the above-entitled application be re- 
opened before the Primary Examiner for consideration of a limiting 
statutory disclaimer filed in Patent No. 2,990,332, which patent formed 
the basis of a double patenting rejection of the appealed claims here in- 
volved. The said rejection was first made on October 26, 1959, while 
the disclaimer was not filed until July 15, 1963. It was stated in the 
petition that it had been generally believed, in view of the decision of 
the Court of Customs and Patent Appeals in In re Siu, 105 USPQ 428, 
the filing ofa disclaimer under circumstances such as arehere involved 
could not be sufficient to avoid a double patenting rejection. It was 
further stated that this situation had now been changed by the opinion of 
Judge Rich in In re Zickendraht et al, 138 USPQ 23, and that this ange 
warranted the requested reopening. 
The Commissioner stated that 

"Assuming without deciding that a clear change in the 

interpretation placed by the courts on the effect of 

such a disclaimer as is here under consideration 


would justify a reopening of the case; it is evident 
that no such clear change is here presented." 


The Commissioner then held that in view of the foregoing the pres- 


entation ofa limiting disclaimer did notwarrant a reopening of the pros- 
ecution of the application and, therefore, denied the petition : 

However, two recent cases by the Court of Customs and Patent Ap- 
peals now make it clear that there has been a change in the inter preta- 
tion placed by the court on the effect of a terminal disclaimer, such as 
was filed by the applicant and attached to the Petition To The Commis- 
sioner. This terminal disclaimer, executed August 14, 1963, was re- 
ceived and recorded by the Patent Office as set forth in the letter from 
Mr. Eston G. Johnson, ‘dated October 10, 1963. 
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It is clear, as pointed out on pages 4 and 5 of the petition filed No- 
vember 4, 1963, that the claims on appeal define more than a mere col- 
orable variation of the invention defined in Claim 14 of the Keating Pat- 
ent 2,990,332. A mere inspection of the claims shows this; and the Ex- 
aminer did not contend otherwise, basing his rejection on double patent- 
ing under the old rule that the subject matter of the claims was not in- 
ventively different, under which circumstances it hitherto had been be- 
lieved that a terminal disclaimer would not remove a double patenting 
rejection. 

The case of In re Siu, 105 USPQ 428, thus has been modified to the 
extent that it now covers only the situation where claims are directed 
to mere colorable variations of the same idea. It does not apply to the 
present situation of applicant, where the claims define different inven- 
tions, even though not patentable inventions (without conceding unpatent- 
ability). 

The two cases supporting applicant's position, which have made a 
clear change in the interpretation placed by the courts on the effect of a 
terminal disclaimer, are In re Robinson, 141 USPQ 485 and In re Kaye, 
141 USPQ 829. 

It is, therefore, requested that either the present application be re- 
manded to the Examiner for consideration of the effect of the filing of a 
limiting disclaimer on the double patenting rejection, or that the Com- 
missioner waive the double patenting rejection in the proceedings be- 
fore the District Court, Civil Action 2848-63. This would leave before 
the Court only the rejection of the claims as lacking invention over the 
Keating abandoned application, Serial No. 598,215, filed July 16, 1956, 
and mentioned in the Keating Patent 2,990,332. 


Respectfully submitted, 
ZABEL BAKER YORK JONES AND DITHMAR 
By /s/ Foster York 


PLAINTIFF'S EXHIBIT 6 


[2] DEPOSITION OF JOHN WILLIAM KEATING 
having been duly sworn, testified as follows: 
DIRECT EXAMINATION 


BY MR. YORK: 

Q. Please state your full name. A. John William Keating. 

Q. What is your address? A. 285 Dorchester Road, Rochester, 
New York. 

Q. Give your scholastic background with any degrees and dates, 
briefly. A. Graduated from high school, Aquinas Institute, Rochester, 
New York, in 1941. I entered Holy Cross College, Worcester, Mass- 
achusetts, September of that year. Shortly thereafter I entered the 
armed forces and re-entered Holy Cross in September of 1946 and grad- 
uated with an A. B. degree in 1947. Graduated from the TNS of 
Florida in 1961 with a Ph. D. Degree in pharmacology. 

Q. I show you a printed copy of the Keating Patent 2,990 332, and I 
ask you if you are the Keating who is the patentee on this Teany A, 
Yes. 

Q. By what company are you now employed? A. Strasenburgh 
Laboratories, Division of Wallace & Tiernan. 

[3] Q. What is your position with this company? A. Scientific Director. 

Q. I show you a copy of Hays Application 665,130 as filed, and I 
also have here a certified copy, but we will not introduce this at the 
present time. This copy as filed has some written notations on it which 
are not a part of the application as filed. | 

Are you familiar with the disclosure in this application? A, Yes, 
Iam. 

Q. Well, in general, what is the subject matter of this application? 
A. This application describes pharmaceutically effective water insolu- 
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ple derivatives of the ephedrine and propadrine as prepared by the prep- 
aration of these drugs as resin complexes, more particularly cation 
exchange resin compiexes. The critical feature of the invention is one 
which stipulates that these cation exchange resin complexes are effec- 
tive within a range of percentage of saturation between twenty-five and 
seventy-five per cent. 

Q. Will you refer to the claims on that application on appeal -- I 
will give you a copy of such claims -- are you familiar with the claims? 
[4] A. Yes. 

MR. YORK: Will you read the witness's answers to the last two 
questions ? 

(Questions and answers read.) 

BY MR. YORK: 

Q. I believe you answered in regard to the percentage saturation. 
After looking at the claims do you wish to change that answer in any 
way? A. The ephedrine and propadrine content expressed in percent- 


age saturation ranging between ten and seventy-five per cent. 

Q. Did you or did you not within the last few months consider try- 
ing out biological tests to compare the properties of ephedrine resinates 
of varying degrees of concentration and saturation? A. Yes, we did. 


Q. Did you or did you not decide to have such tests carried out? 
A. I decided to perform such tests. 

Q. Will you please describe the type of tests you decided to have 
run on these compounds? A. Decided that one of the best tests, which 
might be employed to determine the utility of ephedrine resin, various 
[5] percentage saturations, was to first establish a lethal dose of ephe- 
drine sulphate in a large number of rats; to then prepare ephedrine 
resin complexes of varying percentage saturations and administer the 
dose arrived at according to the test I have just described; to adminis- 
ter this dose not as ephedrine sulphate, but as ephedrine resin com- 
plexes using these various percentage saturation materials. We pre- 
pared ephedrine resin complexes using amberlite IR-120 having the 
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rated material, saturated with respect to the ephedrine, approximately 
seventy-five per cent, forty per cent and ten per cent. | 

These materials were prepared and administered to a large num- 
ber of animals and the end point chosen forthe test was the death of the 
animal twenty-four hours following the administration of the drug. 

Q. When was it that you decided to have these tests that you have 
testified to carried out? A. This was done last summer. 

Q. Just what did you do about having these tests carried out? i\. 
I requested from our pharmaceutical chemistry department that these 
materials be prepared, and that subsequent to their preparation and 
analysis for drug content that the [6] materials in question be turned 
over to the pharmacology department for running the tests. 

Q. Did you discuss with anybody the feasibility of carrying out 
such tests? A. Yes. These were discussed with Dr. Al Collins, who 
is the head of the pharmaceutical chemistry department, and ae Rowe, 
who is the head of the pharmacology department. 

Q. What was your discussion and what if any instructions were 
given to Dr. Collins or any of these people? A. Well, Dr. Collins was 
instructed to prepare the materials in the approximate saturation fig- 
ures which I previously stipulated, and, together with Dr. Collins and 
Dr. Rowe, we went through the procedures that we felt should be fol- 
lowed in carrying out the tests. 


Q. Do you know whether or not Dr. Collins had the compounds 
made that you asked him to have made? A. He did. 
Q. Do you know who made the compounds? A. I believe these 


were prepared by David St. Maurice, one of the chemists working with 
Dr. Collins. 

Q. Do you know what was done with the compounds after they were 
made? A. The compounds were delivered to Dr. Rowe. 
[7] Q. Will you tell me how the compounds were labeled, if they were 
labeled when they were given to you? A. The materials were labeled 
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when they were delivered in the usual pharmaceutical bottle; labeled 
with respect to the type of resin complex, namely Amberlite TR-120. 
They were further labeled so that the concentration -- the actual con- 
centration of drug on the resin was contained on the label in order that 
the individual who was to perform the test could accurately calculate 
the dosage to be administered to the animal. 

It is usually our custom to label all of the materials with which we 
are working in terms of active drug base, irrespective of what form it 
is administered in, whether it be as a sulphate salt or a resin salt, so 
the results are equivalent then. 

Q. I don't remember what you said in regard to whom received 
the compounds. A. These were turned over to Dr. Rowe, who, in turn, 
I believe, instructed Mrs. Ann Abell to carry out the tests which we had 
described. 

Q. Did you have any discussion with Dr. Rowe in regard to these 
compounds? A. Yes,I did. 


[8] Q. What was that? A. We went through further procedures to be 
employed in carrying out the animal tests, the rat tests, and the reason 


for so doing is simply to be sure that we have the test designed prop- 
erly and we would get the results reported back to us. 

Q. Did you or did you not receive any report in regard to the 
animal tests which were made on the compounds about which you have 
been testifying? A. We did. 

MR. YORK: Will you please mark this document called ephedrine 
resinate toxicities for identification as Plaintiff's exhibit No. 1? 

(Plaintiff's Exhibit No. 1 marked for identification.) 

MR. YORK: Also, I believe the witness testified in regard to an 
application of Hays, with the serial number 665,130. Will you please 
mark this for identification as Plaintiff's Exhibit 2 for identification? 

(Plaintiff's Exhibit No. 2 marked [9] for identification.) 

MR. YORK: I would like to offer in evidence this Plaintiff's Ex- 
hibit 2. 
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MR, SCHIMMEL: No objection. 

(Discussion off the record.) 

MR. YORK: Will you please, also, mark for identification as Plain- 
tiff's Exhibit 3 the copy of the claims about which the witness testi- 
fied? | 

(Plaintiff's Exhibit No. 3 marked for identification.) | 

MR. YORK: I offer this Exhibit 3 in evidence. 

MR.SCHIMMEL: No objection. 

BY MR.YORK: 

Q. Referring to the Plaintiff's Exhibit marked No. 1 for identifica- 
tion, is this the report which you received? A. Yes, this is the type- 
written report describing the results of the studies. 

MR. YORK: We will retain the original. 

There is a copy and I offer this report as Plaintiff's Exhibit | 1, 

MR. SCHIMMEL: I am going to make an objection [10] here since 
this report was made by someone other than the witness. It would seem 


to me proper identification requires the party who made the report. 
Subject to that, of course, I assume you are going to get her in here to 
properly identify it. 

MR. YORK: Yes. 


MR. SCHIMMEL: To the extent I am objecting to it, lam objecting 
to it because it is hearsay as far as he is concerned. 

BY MR. YORK: 

Q. After you looked at the report about which you have testified 
what did you do next? A. I attempted to graphically describe the re- 
sults of the study in terms of dose relationship to twenty-four hour 
mortality. After I had arrived at which I felt was a good graphic pres- 
entation, I then had a man skilled in the art of drawing graphs prepare 
a graph for me. 

Q. Did you receive such a graph back from the man? A. Yes, I 
did. I might say that I actually supplied him with a graph which I drew 
in pencil, a hand sketch, giving this to him and having him add only the 
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technique of [11] transcribing this in ink, India Ink, and properly letter- 
ing it. 

Q. Did you check the graph after you received it from this man? 
A. Yes, I did. 

Q. Was this in accordance with what you had instructed him? A. 
Yes, it was. 

(Discussion off the record.) 

MR. YORK: I offer this graph about which the witness has testified 
in evidence as Plaintiff's Exhibit 4.) 

MR. SCHIMMEL: No objection. 

(Plaintiff's Exhibit No. 4 marked for identification.) 

BY MR. YORK: 

Q. Referring to this graph, Plaintiff's Exhibit 4, will you please 
explain what this graph means? A. This particular graph describes 
the lethal effect of a constant dose of ephedrine when administered to 
rats as drug resin complexes, differing only in percentage saturation 
with respect to ephedrine. 

On the ordinate axis we have listed here per cent mortality and 
along the abscissa axis I have listed the [12] unitage, or the dimension 
per cent saturation. Per cent saturation is a term which describes the 
ephedrine content as a function of the capacity of the resin for ephe- 
drine. This differs fromthe usual concept of percentage composition. 


The per cent composition describing only amount of ephedrine contained 
in the resin salt on a weight basis. The acceptable procedure of taking 
dosage points was employed. The dosage which we fixed as the lethal 
dose of ephedrine sulphate -- and again this is expressed in terms of 
ephedrine - was one gram per kilogram body weight of the rat. 


When administered in this form, sixteen out of twenty animals were 
dead at the end of twenty-four hours. 

Now, a dose of one point one two five grams of ephedrine as the 
resin complex was administered to a total of eighty rats grouped in 
four groups of twenty each, and each point depicted on this graph re- 
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ports the mortality within that group twenty-four hours after they had 
been given a dose of one point one two five grams of ephedrine per 
kilogram, the variable here being the differences in per cent saturation 
of the resin complex as administered. 

When we administered a dose of one point one two [13] five grams 
per kilogram of body weight of ephedrine, approximately ten per cent 
resin, there were no mortalities at the end of twenty-four hours. When 
the same dose was administered as a forty per cent saturated resin, 
we had one rat die out of twenty over the twenty-four hour period post 
dosing. Similarly, when this dose of approximately one gram per kilo- 
gram of ephedrine was administered as a seventy per cent saturated 
resin, two rats out of the twenty died during the twenty-four hour post 
dosing period, however, when we administered the aforementioned dose 
using a one hundred per cent saturated resin we had a total of yine rats 
die during a twenty-four hour post dosing period. 

Q. I notice you refer to ephedrine resin complex, what type of 
resin complex was this? A. This was an Amberlite IR-120 resin com- 
plex of ephedrine, Amberlite IR-120 being a trade name for a polysty- 
rene divynyl benzene, cross linked polymer containing sulphonic acid 
groups. 

MR. YORK: I think that is all I have with this witness. Mr. Schim- 
mel, do you wish to cross-examine him? 
[14] CROSS-EXAMINATION 


BY MR. SCHIMMEL: 

Q. In connection with Exhibit No. 3, which is a copy of the ‘original 
Hays application involved in this suit, you mention that you understood 
the critical feature of that disclosure to be the use of the ephedrine or 
propadrine within a range of saturation of between twenty-five and 
seventy-five per cent. Where, may I ask, do you find that expressly 
stated that way in that application? A. This was a misstatement on my 
part, which I subsequently corrected. I was reading one line = here 
and answering the question at the same time. 
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Q. Now, the correct statement is what? A. Ten to seventy-five 
per cent saturated. 

Q. Where do you find that specifically? A. On Page Three at the 
end of the first paragraph, "Satisfactory results have been obtained 


with ephedrine and propadrine adsorption compounds containing from 
five per cent to one hundred per cent saturation of ephedrine or propa- 


drine base and preferably from ten per cent to seventy-five per cent 
saturation.” 

Q. As originally disclosedin this application, it was indicated that 
five to one hundred per cent saturation was [15] satisfactory also, was 
it not? A. I don't have the knowledge as to what is referred to or 
what is meant by, "Satisfactory results,” here. 

Q. Now, you have used the words, "A critical feature of this dis- 
closure..." What in your opinion -- what do you understand the word, 
"critical," to mean as you used it? A. To my mind the critical feature 
here describes -- about the behaviour of ephedrine resin complex in 
that to make a general statement that all ranges of per cent saturation, 
namely from one hundred or saturated to five per cent or perhaps less. 
I would say that all of these ranges would behave in an identical fashion 
with respect to a particular biologic test, would mean that within its 
description there would be no particularly critical feature and in de - 
scribing the critical feature based upon observation and working with 
these materials, that if you are talking or if you are using a one hun- 
dred per cent saturated ephedrine resin complex, there seems to be 
no -- or conceivably would be no great advantage over and above using 
ephedrine in any other mineral acid salt, whereas if you decrease the 
percentage saturation to a value of approximately seventy-five per 
cent, there is a very marked change in the biological behaviour [16] 
of the ephedrine resin complex, and this biological effect we must at- 
tribute to the drug contents rather than to the polymer content. 

Q. Is that same change in biological effect exhibited at the lower 
percentage ranges, too? A. Yes, as we proceed from a value of 
seventy-five per cent saturation down to a value of ten per cent. 
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Q. I specifically mean is there that same difference between the 
use of a five per cent saturated compound and a ten per cent saturated 
compound? A. The feature here is not one of difference in biological 
behaviour, but of practical usage. As we decrease the percent of sat- 
uration below the value of ten per cent it is awfully difficult to get to 
make pharmaceutical application of such a low saturated resin com> 
plex. | 
Q. But the previous statement you made with respect to the dif- 
ference between a hundred per cent saturation and seventy- -five per 
cent saturation, does that apply to the lower figure as well, between a 
five and a ten or a ten and a fifteen per cent, for example? A. No. 

Q. Now, your patent 2,990,332 -- 

MR. YORK: I object to this line of questioning [17] if it is going 
to be in regard to patent law, which the witness obviously is not quali- 
fied to answer. 

MR. SCHIMMEL: I might point out, of course, that the witness 
has used the term, "critical." It seems to me it is important to know 
what he means by the term, "critical," regardless of what it may. mean 
in patent law and that is the only point of my questioning as to this 
feature of the disclosure of this application. 

May I proceed? 

MR. YORK: Sure. : 

BY MR. SCHIMMEL: 

Q. Referring you to your patent 2,990,332, which has not been put 
in as an exhibit here, but merely reference has been made to it, do you 
remember whether or not you made the same statement in this patent 
with respect to the degree of saturation that was referred to in Hays 
application on page three? A. To the best of my knowledge I did not -- 

MR. YORK: I object to these questions in [18] regard to this pat- 
ent. It was not in evidence and was just simply put in for a matter of | 
referring to the fact that he was the inventor. 
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MR. SCHIMMEL: Iam going to offer it in evidence at this point 
then. 

MR. YORK: I don’t think it is a proper subject of cross-examina- 
tion. The witness made no discussion of the patent and you are going 
beyond the scope of the direct examination in the cross-examination. 

MR. SCHIMMEL: I will reserve that for trial. 

BY MR. SCHIMMEL: 

Q. Can you tell us what percentage of ephedrine is adsorbed into 
the resin in making the complex so as to obtain a saturation of the resin 
with the drug ephedrine on a weight basis? A. That would be approxi- 
mately forty-five per cent ona weight basis. 

Q. So approximately forty-five per cent on a weight basis? A. On 
a weight basis. 

Q. We are talking about ephedrine specifically? [19] A. Yes. 

Q. Would be one hundred per cent saturation? A. Yes. 

Q. Will that amount vary with the particular drug that is being 
adsorbed onto the particular resin, or will it be fairly constant? A. 

It wiil change according to the molecular weight of the compound that 
you are describing. 

Q. Can you tell us whether or not the particular drugs described 
in this application, the ephedrine and propadrine, whether they are ap- 
proximately the same? A, They are. 

Q. In connection with propadr ine, is that a trade nameoris that a 
recognized chemical term? A. I believe that is a generic term. 

Q. Does this Plaintiff's Exhibit 1 give us the lethal dose of the 
ephedrine anywhere? A. This is contained in the report, sir. 

Q. Where is that contained? A, If you look on page three of the 
report, if you will look under, "Form," column one to the left, it says, 
"sulphate," at the end of it. The dose in milligrams per kilogram is 
one gram or one thousand milligrams, and [20] then if you will refer to 
Table One on page two, you will see the same entry, ephedrine as a 
sulphate, one thousand milligrams per kilogram, and at the end of 
twenty-four hours sixteen of the twenty rats are dead. 
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Q. How were these administered? A. These were administered 
orally. | 

Q. Oral administration in all instances? A, In all instances. 

Q. And the form in which they were administered was what, as the 
pure compound or in some modified form? A. In all instances we 
suspend the drug or dissolve the drug in a suspending vehicle, which 
in our experience after much usage in our laboratories contributes 
nothing toward the lethal effect of the drug. 

Q. Can you tell us what that vehicle was? A, Weusea partially 
hydrolized starch in suspension, a soluble starch. 

Q. Is that an aqueous suspension? A. Yes, itis. | 

Q. You made some indefinite reference in your direct testimony 
to further procedures which are discussed in connection with the ani- 
mal tests, as I recollect, with Dr. Rowe. Can you tell us what those 
procedures were? [21] A. I think the point to which you are refer- 
ring, I think the words you have used are correct, but I think the order 


in which they are spoken may have been misinterpreted. I think we 
discussed further the procedures. 
Q. Was that prior to the carrying out of the tests? A. Yes. 


Q. Linterpreted your statement differently. We have clarified 
that, but the final conclusion reached as to the procedures to use was 
prior to the actual carrying out of the tests? A. Yes, it was. | 

Q. Did you keep a copy of the rough pencil sketch of the graph that 
you made? A. Yes, I did. 

Q. Do you have that? A. Ido not have it with me. I believe I 
could obtain it from my desk. 

(Discussion off the record.) 

BY MR. SCHIMMEL 

Q. In these tests you said you used ephedrine IR-120, which you 
said was cross linked. I don't believe it was mentioned which percent- 
age of cross linking was in the particular resin that was used. Can you 
tell us what it [22] was? A. Will you, repeat the question? | 
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Q. You mentioned that the Amberlite IR-120 used as the resin in 
these tests was a cross linked polymer divynyl benzene; what percent- 
age of cross linking was in that polymer? A. I believe the commer- 
cially available material as we used contains between Seven and ten 
per cent cross linking. 

Q. Is there anything we can pinpoint, a publication on that or the 
producer of the resin to show that? 

MR. YORK: The catalogs of the company. 

BY MR. SCHIMMEL: 

Q. Are there catalog descriptions? A. Yes. 

(Discussion off the record.) 

BY MR. SCHIMMEL: 

Q. Looking at your graph that was prepared as a result of the 
tests made, Plaintiff's Exhibit 4, is it true to characterize the graph as 
a straight line function graph? A. Speaking as a scientist, a function 
graph of this sort is best described as a linear curve, any function 
graph. 

Q. Let's use that designation of linear curve. With a linear type 
curve isn't it expected that as your percentage increases there shall be 
a rise in the curver, in the [23] ordinate? A. Yes. 

Q. In your opinion would the graph that has been exhibited here -- 
is the graph that has been exhibited here representative of both ephe- 
drine and propadrine? A. In my opinion it is. 

Q. And using the term representative to mean not essentially a 
duplicate of this linear curve, but a fair approximation of it? A. Within 
the expected limit of biological variation. 

Q. That is what we both mean in connection with representative? 
A. Yes. 


Q. Now, as a pharmacologist, would you say that the graph repre- 
sents in its upper ranges from seventy-five to one hundred per cent a 
product which would be useless commercially? A. I don't think that I 
can really answer this on such a broad basis. 
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Q. Let's break it down. Looking at the graph which shows a forty- 
five per cent mortality rate in the rat for a one hundred per cent satu- 
ration ephedrine resin complex, would you, as a pharmocologist, say 
that that could be [24] directly translatable into the same result if the 
same complex were used in humans? A. I would say I would not make 
such a statement. 

Q. You would not make such a correlation? A. No. 

Q. Would the fact that a lethal dose is obtained in the blood stream 
-- I assume that is what we are concerned with here, isn't it, in the rat 
at twenty-four hours? A. Yes. 

Q. -- Mean that a lethal dose would necessarily result ina human 
when administered in the same way? A. In my opinion if one were to 
be able to control the conditions in the human as we have controlled 
them here in the animal -- and obviously we are just procrastinating 
here because you can't give lethal doses to humans -- but if this were 
the case, in my opinion the results obtained in the human would parallel 
those which we have observed in the rat at the lethal dose. 

Q. Looking again at the report, Plaintiff's Exhibit 1, would you tell 
us what the difference is between the resins that have been indicated on 
this report as having been used -- for example, I note you have IR- 120, 
XE-69. Can we get an indication of what XE-69 is? [25] A. Chemi- 
cally, XE-69 is identical with IR-120 and is derived therefrom. 

Q. How does it differ? A. It differs in the physical paricle size. 

Q. Only that and nothing else? A. Only that. 

Q@. Cross linkage is the same? A. It is manufactured as IR- 120 
and subsequently ground to a finer particle size. 

Q. Do we have anything on this which indicates what the particle 
size is? A. I believe they mark it commercially as a two handred or 
four hundred mesh powder. 

Q. You mean the XE-69 is a two hundred to four hundred mesh 
powder. What about the IR-120 itself as used in these terms? % A, This 


ranges in particle size, I believe, from ten to eighty mesh. 
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Q. Do we know what was used in these experiments? A. These 
are commercially available as we purchased them and specifications 
for them can be provided if necessary. 

Q. What do these numbers 725-475, et cetera, mean after the list- 
ing of the drugs on the first page? [26] A. Within the scientific di- 
rectorate, each material that is prepared contains what we refer to as 
a lot number. The lot number, as you see here, are the numbers 725- 
475. They are also the laboratory notebook pages upon which the rec- 
ord of preparations are entered for our permanent record. 

Q. The second number indicates the notebook page? A. The first 
three digits are the notebook number and the second three digits indi- 
cate the notebook page. 

Q. Do you know whether that notebook will give us the particle 
size of the resin used in these experiments? A. Ido not know. It will 
give us the resin which was used and the particle size can be derived 
from the specification sheet. 

Q. I notice in the last paragraph on page one of Exhibit 1 a state- 
ment that the seventy-five per cent saturated XE-69 resin caused con- 
vulsions in some of the animals; have you any explanation for that? A. 
I think the factual explanation that can be made is that the sufficient 
quantity of drug must have been made available such as to induce con- 
vulsions. 


Q. Could you express any opinion of why that would be true in that 
particular case? [27] A. In my opinion that is the function of the par- 
ticle size. 

MR. SCHIMMEL: Thank you, that is all I have for the moment. 


RE-DIRECT EXAMINATION 


BY MR, YORK: 

Q. I believe you testified in regard to the one hundred per cent sat- 
uration that it was a forty-five per cent amount that was the total satu- 
ration, is that correct? A. I believe the question that was asked of the 
ephedrine content by weight of a one hundred per cent saturated resin. 
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Q. Does that amount vary with the type of resin that is used? A. 
Yes, it varies both with the type and the form of the resin, but to a 
somewhat limited extent. | 

Q. Could you have a sulphonic acid cation exchange resin which 


would have a lower amount of ephedrine present and which would still 
be saturated? A. Yes, I think that this is a true assumption, that there 
have been instances in whichfor one reason or another the actual amount 


of drug at one hundred per cent saturation may vary within cenam lim- 
its. 

Q. Doesn't the amount vary with the capacity of the resin 28) that 
you buy and that you can buy resins of different capacity? A. It does. 

Q. Now, referring to this graph, I believe you testified that | jsome- 
thing in regard to expecting the amount of mortality would be higher 
with increase in saturation, is that a correct statement ? 

MR, YORK: Maybe we had better read back that answer. 

(Whereupon, a portion of the cross-examination was read.) | 

BY MR. YORK: | 

Q. Looking at this curve and particularly the lower part of: the 
curve, the portion of the curve to the right, what would you expect from 
this curve in regard to per cent mortality? A. If you extrapolate from 
the three values ranging between, as depicted here, seventy per, cent 
and approximately ten per cent, if one extrapolated this curve to indi- 
cate or to estimate the per cent mortality at one hundred per cent sat- 
uration, it would be expected that a per cent mortality of less than 
twenty per cent might be the reasonable expectation, when, in fact, the 
determined value [29] is more than twice this expected response. 
(Discussion off the record.) 
MR. YORK: That is all. 


RE-CROSS EXAMINATION 


BY MR. SCHIMMEL: 
Q. In connection with this weight percentage of one hundred per 
cent of saturation, instead of talking about generalities, let's get speci- 


120 


fic. I am talking now about the sulphonic acid type of resin and ephe- 
drine. Will the per cent weight be adsorbed or reacted with that type of 
resin be forty-five per cent, or approximately that regardless of the 
physical form of the resin? 

(Discussion off the record.) 

(Question read.) 

THE WITNESS: Taking all the variables into consideration, per- 
centage composition at one hundred per cent saturation might well 
change as low as thirty-five per cent drug content or as high as forty- 
seven to forty-eight per cent. 

BY MR. SCHIMMEL: 

Q. Would you mind, if you will, just again to be clear on [30] the 
record what you mean by these variable factors. Let's particularize on 
what you consider to be the variable factors that you mentioned. A. 
The greatest variable that exists is the number of functional groups on 
each lot of resin, since the manufacturer's specifications permit a very 


broad range of values for this particular number. To a lesser extent 
the physical size of the particle contributes to the variation in actual 
drug content and, lastly, the conditions under which the resin complexes 
form constitute a limiting factor in drug on the resin. 

MR. SCHIMMEL: Thank you very much. 

MR. YORK: Ihave nothing. 

(Short recess.) 


RE-DIRECT EXAMINATION 


BY MR. YORK: 

Q. Referring to the question on recross examination wherein you 
testified in regard to extrapolating the curve on Plaintiff's Exhibit 4, 
will you please illustrate on another copy of Plaintiff's Exhibit 4 just 
what you meant? A. (Witness illustrating.) 

Q. What did you do? [31] A. In extrapolating the dose response 
curve, I simply extended that portion of the curve shaped by the lethal- 
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ity response to the ten, the thirty-seven and approximately Boren per 
cent saturated ephedrine resin complex to the ordinate of the graph to 
a point of intersection. This would represent the anticipated response 
in terms of per cent mortality to the administration of a one hundred 
per cent saturated ephedrine resin complex. 

Q. Did you extend the samner line portion as a straight line? A. 
I did. 

MR. YORK: I offer in evidence this graph with which the witness 
has testified, as Plaintiff's Exhibit 5. 

MR. SCHIMMEL: No objection. 

(Plaintiff's Exhibit No. 5 marked for identification.) 

(Signature waived.) 


[Deposition Exhibit 3] 


Claim 8. An oral therapeutic composition which is useful in com- 


bating bronchial asthma, comprising, in unit dosage form, from about 
10 milligrams to about 300 milligrams, on the basis of the adsorption 
cation, of a cross-linked sulfonic acid cation exchange resin having a 
cross linkage of 3 - 17 per cent and having adsorbed thereon a cation 
of the group consisting of cations of ephedrine and propadrine, said 
adsorption compound being from 10 to 75 per cent saturated wes the 
said cation. 

Claim 9. The composition of Claim 8 wherein the adsorption com- 
pound is composed largely of particles which are retained on an 80 
mesh screen. | 

Claim 10. A composition for the treatment of bronchial asthma 
comprising in dosage unit form a polyvinyl aryl sulfonic acid cation ex- 
change resin cross linked with divinyl benzene to the extent of 7: to 8 
per cent and having adsorbed thereon a cation of ephedrine in an amount 
on the basis of the ephedrine cation of from 10 milligrams to 300 milli- 
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grams, said adsorption compound being from 10 to 75 per cent satu- 
rated with the said ephedrine cation. 
Claim 11. The composition of Claim 10 wherein the per cent sat- 


uration of ephedrine adsorbed on the cation exchange resin, the particle 


size of the adsorption compound, and the amount of ephedrine in the 
dosage unit is such that the compoSition will have a substantial drug ef- 
fect at least 12 hours without inducing insomnia after said 12-hour pe- 
riod. 

Claim 12. The composition of Claim 10 wherein the adsorption 
compound has a particle size of between minus 20 and plus 40 mesh. 
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PLAINTIFF'S EXHIBIT 10 


SUSTAINED RELEASE OF DRUGS FROM 
ION EXCHANGE RESINS 


By N. C. CHAUDHRY AND L. SAUNDERS 
From the Physical Chemistry Dept. School of Pharmacy, University of London 


Received July 9, 1956 


THE development of preparations to give sustained release of drugs in the . ~ 
body when administered by mouth, has been recently reviewed'. Most 

of these preparations are based on physical methods for retarding the 
release of drug as, for example, by making tablets which disintegrate 
slowly or by coating pellets with slowly soluble films**. A more cone .. 
tinuous and uniform release over a long period is likely to result if the 
drug is chemically bound to a solid carricr, from which i it is soy released 

by the action of the digestive fluids. ; 

The slowness of the uptake and release of alkaloids from ion exchange ‘ 
Tesins has been noted by Saunders and Srivastava** and it was thought , 

“* that these resins might provide suitable chemical carriers for drugs in . 
sustained release preparations. Ion exchange resins are extremely '. 
insoluble in aqucous liquids and have no toxic. effects unless they are”! 
given in large enough quantitics to disturb the calcium content of the 
body fluids. When they are administered by mouth, they are likely to !5 

spend about two hours in the stomach in contact with an acid fluid of ™ 
‘concentration of about 0-1N hydrochloric acid. They will then be moved 
to the intestine where they will be in contact with a fluid of approximately 
neutral pH and ionic strength of about that of 0-1N sodium chloride, for 
several hours. 

An outline of the properties and structures of ion exchange Tesins 
has becn given in a review by Saunders*. The common cation exchangers 
contain either carboxyl or sulphonic acid groups distributed throughout 
the resin particles. Both types in the hydrogen form (the “form” of a 
resin is named after the exchangeable ion contained in it) absorb alkaloids 
from solution, forming resin salts, in which the alkaloid is chemically 
combined with the exchanger anion. 


RSO,-H~ + Alk = RSO,-AIkH* 


(RSO;- represents the resin anion; Alk and AlkH+, the alkaloid ao 
the alkaloidal cation, respectively.) 

We have found that the ephedrine form of the carboxylic acid type! of 
tesin releases its ephedrine very rapidly in acid solution and is therefore 
not likely to be of much use for oral, sustained release preparations, since 
nearly all of the alkaloid would be eluted in the stomach. On the other 
hand, the sulphonic acid resins give a more moderate release’ in acid 
solution and release occurs at almost the same rate in neutral salt solu- 
tions; for example, in sodium chloride solution the alkaloid ion on the 
resin exchanges with the sodium ion in solution. The release of dexam- 
phetamine was also studied. 
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PLAINTIFF'S EXHIBIT 11 


NS. C. CHAUDHRY AND L. SAUNDERS 
EXPERIMENTAL METHODS Bi 

Sulphonated, cross-linked polystyrene resins of varying divinyl-benzene 
content, were cycled twice between the sodium and hydrogen forms, and 
the final hydrogen forms were thoroughly washed with distilled water 
‘and surface dried at 40° C. until their moisture content was about 25 per 
‘cent. They were then sieved to give a series of fractions whose mean 

swollen particle sizes were measured by miscoscopie examination, of 
aes oe particles from each fraction. Those used are described in 
able I. ; 


TABLE I 
RESIN FRACTIONS 


7 © This ia the usual degree of crowlinking in the commercial cation exchangers of this type. 


To prepare the ephedrine form, the resin in hydrogen form. was 
rotated'in a closed tube with an aqueous ephedrine solution containing - 
the required amount of alkaloid until absorption was complete. To 
prepare. the dexamphetamine form, 0-1N dexamphetamine sulphate 
solution was passed through a weighed amount of the resin, in hydrogen 
form, until the pH of the effluent was exactly that of the solution entering 
the column. 


Release of Ephedrine from the Resin 

Rates of release of alkaloid from the resins were studied by three different 
techniques. 

Closed tube method. A series of equal quantities of the hydrogen 
form of the resin were weighed and converted to the alkaloid form. 
Each sample was transferred to a stoppered glass tube and 50 ml. of 
eluting solution was added. The tubes were clamped to arms attached 
to a shaft which caused them to rotate in a water thermostat bath, at 
25° C. for most of the experiments, so that the resin granules fell through 
the solutions 24 times in a minute. After each interval, a tube was | 
removed and a sample of the liquid in it was analysed for ephedrine by 
measuring its extinction at 257 mp. 

Replacement closed tube method. One tube was prepared for each 
resin-alkaloid system studied. At appropriate time intervals the contents 
of the tube were removed through a filter stick and replaced by fresh 
eluant. After removal from the tube, the solution was analysed. 

Infinite bath method. A continuous stream of eluant was passed over 
a bed of the alkaloid form of the resin, one particle thick, placed on a 
sintered glass disc in a closed cell, surrounded by a jacket through which 
water from a thermostat was passed (see Fig. 1). The eluant flowed 
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‘through a spray bulb on to the resin ata controlled rate of 74-76 ml./min. 
A stop-clock was started when the flow of cluant from a large flask 
immersed in the thermostat. was commenced. The cell was half filled 
with liquid before the cilluent was released from the bottom of the cell; 
throughout the elution the cell remained half full. Ten seconds before 
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Fic, t. Infinite bath apparatus. 


A. Thermostat ” F. Funnel 
R Five litre flask G. Stopeock 
C. Glass siphon tube, ine HL. Spray bulb 
sulated with asbestos K. Circulating pump 
tape L. Thick valled rubber 
D. Elution cell with coarse tubes 
sintered glass disc T. Thermometer 
E. Glass tube 


the scheduled end of clution the flow was stopped and the liquid in the 
cell drained. The resin was then washed free of eluant and analysed for 
alkaloidal content by one of the methods described. 

With hydrochloric acid as cluant, the resin was transferred to a small 
column and a normal solution of sodium chloride was passed slowly 
through it for a period of several hours, until the pH of the effluent was 
exactly that of the original solution, The amount of acid in the combined 
eMuent was determined by petentiometric titration with carbonate free 
0-05N sodium hydroxide and this was equivalent to the amount of alkaloid 
released in the infinite bath experiment. 


Infinite bath .. H-Cl- + alkH>RSO,- = alkH*Cl- + H* RSO, 
Incolumn.. Na*Cl- + H-RSO,- = Na*RSO,° + H°Cl 
With sodium chloride or sodium bicarbonate as eluant in the infinite 
bath experiment the above method could not be employed since the 
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alkaloid released was replaced by sodium. The amount of sodium form 
of the resin present in the material taken from the elution cell was equi- 
valent to the amount of alkaloid released and was determined by ignition 
of the resin and weighing as sodium sulphate®. 

RESULTS ; 

Figure 2 shows the results of elution experiments with 1 mg. equiv. of 
the ephedrine form of the resin (sample b, Table 1) with 0-1N hydrochloric 
as eluant! When x, the percentage release of alkaloid is plotted against 
time of contact with cluant in hours, it is seen that there is a considerable 
difference between the closed tube method and the other methods, in 
which fresh eluant is brought into contact with the résin, This difference 
is believed to be due to the reversible nature of the elution reaction; in 
the closed tube method the released ephedrine remains in the eluting 
solution and re-absorption on to the resin occurs. According to the 
closed tube results. the rate of release of alkaloid falls off rapidly after two 
hours, whereas according to the other methods there is 2 sustained release 
for a period of more than six hours. 

The differences between the results of the different experimental methods 
are accentuated when a mixture of ephedrine and hydrogen forms of the 
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Fic. 2. Release of ephedrine using different Fic. 3. . Release of ephedrine from resin mie 
techniques. 1 mg. equiv. of the ephedrine form tures using different techniques. 


of resin 6; eluant O1N HCI. i @ Closed tu! 


@ Closed tube. x Replacement closed tube. 
x Replacement closed tube. © Infinite bath. 
© Infinite bath. 
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resin is eluted. In Figure 3, the results by the three methods for the 
_ elution of a mixture of 1 mg. equiv. of ephedrine form and 1 mg. equiv. 
of hydrogen form with 0-IN hydrochloric acid, are shown (both are 
resin fractions 6, Table 1). The presence of the hydrogen form greatly 
increases the reversibility effect in the case of the closed tube method but 
the replacement closed tube method gives completely different results. 
In the latter, the presence of the hydrogen form reduces the amount of 
ephedrine released in the early stages of clution (compare with Fig. 2) 
and in consequence, increases the amounts liberated in the later stages. 
Addition of the hydrogen form therefore produces a straightening of the 
release curve. A similar result is obtained with the infinite bath method. 
In view of these results a detailed study of elution with the closed tube 
method was not made. The effects of various factors on the rates of 
release of alkaloid were studicd by each of the other methods. 


Infinite Bath Method 


The infinite bath elution measurements were interpreted by the theory 
of Boyd, Adamson and Mycrs* to give rate constants. The results 
obtained are summarised in the Appendix. Some values for the per- 
centage elution of ephedrine and dexamphetamine from 1 mg. equiv. of 
resin Ah are shown in Table I. 


TABLE I! 
PERCENTAGE RELEASE OF BASES BY THE INFINITE BATH METHOD 
i EEE 


Ephedrine i Dexamphetamine 
Time (hour) | OIN HCH | OIN NaCl | OIN HCL | ON Nat 
: = 


1 ge | gs | 
¢ | 


Replacement Closed Tube Method 


The infinite bath method is tedious and troublesome. To determine a 
single curve, about 75 litres of cluant are required and the experiment 
takes one week. For practical purposes, the replacement closed tube 
method is more useful. When a spectrophotometric method of drug 
determination is used, it is necessary to condition the resin thoroughly by 
cycling and copious washing, in order to ensure that no traces of impurity 
are released from the resin which might affect the extinction of the cluting 
solution. Throughout the spectrophotometric work, 2 continuous check 
on this possible source of error was maintained. 

Using this method, some further studies of ephedrine release rates were 
made, . 

(i) Incompletely converted resin. The rate of elution from 1 mg. equiv. 
of resin b completely converted to the ephedrine form was compared with 
that obtained with 2 mg. equiv. of 6 (hydrogen form) only half converted 
to the ephedrine form. The half converted resin gave a slower rate of 
release in the early stages than the completely converted form and the - 

ml crcae he I \ tobe rte ents | etl Mr S 
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release curve was almost identical with that obtained with a mixture o 
I mg. equiv. of completely converted ephedrine form (#) plus 1 mg. 
equiv. of the hydrogen form (6). With 4 mg. equiv. of resin, one quarter 
converted to the ephedrine form, a further simightening of the release 
curve was obtained. but the toial elution after six hours. was reduced 
“(see Fig. 4). 

(ii) Variations in the hydrogen form of the resin used (Table IL). In 
these measurements 1 mg. equiv. of ephedrine form of the resin (>) was 
mixed with different types of hydrogen form. The results are summarised * 
in Table I. In cach case the added hydrogen form is shown at the top of 
each column. The resin fractions @ and ¢ in the hydrogen form (Table 1) 
are both more effective in reducing the initial release of alkaloid and - 
hence in straightening the release curve, than the hydrogen form of /. 
This is to be expected, since both aand c absorb ephedrine at a consider- 
ably higher rate than 6 An exceptionally uniform rate of release is 
achieved from the mixture of 1 mg. equiv. ol ephedrine form of b plus 
3 mg. equiv. of hydrogen form of a (see Fig. 4). 


f TABLE Ul 
PERCENTAGE RELEASE (X) OF EPHEDRINE FROM RESIN MINTURES 


ae Img. equis, of | Ime. equiv, of img. equiv, of ' 3 me. equiv, of 
Time, hours No. H form Hiormofb | Hformofe H form of « H form of o 


——-_ 
21 
439 
sv 
ia 


Discussion 

A sustained reicase of ephedrine and dexamphetamine over a period of 
at least six hours can be achieved when the drug form of a sulphonic 
acid resin is put in contact with O-IN acid and salt solutions. The most 
convenient method for studying the elution of drug from the resin is 
the replacement closed tube method. 

If the drug form of the resin is given by mouth, the released base 
will probably be absorbed quite rapidly by the mucous membrane of the 
gastro-intestinal tract and so there is not likely to be any major effect 
due to the reversibility of the base release reaction. It is therefore to 
be expected that the infinite bath and the replacement closed tube methods 
may more nearly reflect the drug release in vivo than the closed tube 
method. In the body, the resin is unlikely to mect more drastic cluting 
conditions than those of the infinite bath method. The fact that a 
steady, continuous release of ephedrine is maintained in the infinite bath 
elution shows that the slow displacement of ephedrine from the interior 
of the resin particles is only slightly altered by the conditions of elution, 
when the eluted alkaloid is continuously removed. This conclusion 
provides an important safety factor for the possible use of these resins in 
medicine. 
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The release curves for ephedrine are very much the same with 0-1N 
hydrochloric acid, sodium chloride and sodium bicarbonate solutions as 
cluants (see Appendix). The curves can be appreciably straightened by 
using resins which are only partially converted to the ephedrine form 
or by using mixtures of the alkaloid and hydrogen forms of the resin. 
_ Amixture of equivalent pro- 
portions of these two forms ores 
gives the same total release 
after six hours as the - 
ephedrine form alone, but 
the initial release rate is 
teduced.  Hligher propor < 
tions of hydrogen form 
cause a reduction ‘in the 
alkaloid release over a six- 
hour period. 


APPENDIX 


Infinite Bath Elution Results 
The infinite bath clution 
results have been interpreted 

“by the kinetic theory of 

Boyd, Adamson and Myers* 

and also by using the ¢x- 


tended Table of functions 

‘given by Reichenberg®. 
The equation of this theory 
is shown below 


2 3 4 
Time In hours 
Fic. 4. Effect of hydrogen form on the release 


ofephedrine. Replacement closed tube method; 
OIN HCL as cluant. 


C 1 mg. equiv. of the ephedrine form of 
resin 6. 


- ‘ - x 2 mg. cquiv. of resin 6 (originally hydro- 
Where n is an integer, gen form) half converted to the ephedrine 
F = x/100 ic, F. is the frac- South , i 
tion of alkaloid eluted from @ 3 mg. equiv, of resin 6 (originally hydrogen 


Sees form) one-quarter converted to the 
the resin in time t: B, the ephedrine form. 


rate constant is defined as Mixture of 1 mg. equiv. of the ephedrine 
B==<"Dir2 where D is the form of resin 6 with 3 mg, equiv. of the 
= rE AL 3 hydrogen form of resin a. 

effective diffusion coefficient : 

of the ion exchange process and ris the mean particle radius of the resin. 
Fis dimensionless and B has the dimensions of reciprocal time, Bt is there- 
fore dimensionless.. Theoretical values of Bt for different numerical 
values of F can be computed from the above equation and rumcrical 
Tables of these quantities have been drawn up by Reichenberg. To 
calculate the rate constants B-from the experiments, valucs of F are 
calculated from the measurements and the corresponding theoretical 
values of Bt are found from the Tables. These Bt values arc plotted 
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against the experimental values of t and if the theory is correct 2 straight 
line passing through the origin, of slope B, should result. The value of 
B in sec.-? is found by measuring this slope. Deviations from the ideal 
Br, t plot may arise if the rate of exchange is not controlled by the rate 
of ditfusion within the resin particles: also. difficulty in deciding the exact 
£ time at which elution commences in 
TABLE IV" a given experiment may give rise to a 
ELUTION OF EPHTDRINE WITH VARIOUS plot which although linear, docs not 
Roby Que pass exactly through the origin. 

Se The effects of various factors on 
for batt the elution rate constant B, are sum- 

ened . 

marised below. 

(?) Concentration of hydrochlori¢ 
acid in the cluant (Table IV). 1 mg. 
equiv. of resin sample 6 in the 
ephedrine form was used. The Bt, t 
plots were all linear but those for the 
lower acid concentrations below 
0-075N did not pass exactly through 

TABLE V the origin. the probable reason for 
PARTICLE SIZE EFFECT this has already been mentioned. 
The uncertainty about the exact start 
Capen Gira of the experiment is likely -to be 
sum | 8 greater when the rate of elution is 
‘-- slower as is the case with the more 

dilute acid solutions. 

(ii) Resin particle size (Table V). 
1 mg. equiv. of the ephedrine forms of 

resin samples band c, were each cluted with 0-1 and 1-0N hydrochloric acid. 

The value of B should be inversely proportional to the square of the 
particle radius. therefore the square root of the ratio of the values of B 
for a given acid concentration should equal the inverse ratio of the mean 
particle diameters. This inverse ratio of diameters is 1-6: for 0-IN acid 
the square root of the ratio of B values is 1-8 and for N acid it is 1-65. 
This represents a reasonable agrcement with theory, considering the 
uncertainty of the mean particle diameter estimates. 

(ii?) Cross linking of the resin. The degree of cross linking of the 
resin is roughly measured by the proportion of divinyl benzene in 
the mixture which is polymerised to make the resin. By comparing the 
results for 1 mg. equiv. of the ephedrine forms of resins aand 6 with 0-1N 
hydrochloric acid as eluant, it was found that the more lightly cross linked 


resin gave a rate constant soune that of resin 5. aa 
(iv) Temperature. ~ effect of temperature on B is quite small; | 
increasing the temperature from 25° to 35° C. increased B by a factor of 
1-2, using 1 mg. equiv. of resin b and eluting with 0-IN hydrochloric acid. 
(v) Quantity of resin. The value of B obtained using 2 mg. equiv. 
of ephedrine form of resin 6 was identical with that found with 1 mg. 
equiv. 
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(vi) Flow rate. The standard flow rate used was 75 mi. ‘min. throughout 
these experiments. Increase of flow rate to 120 ml/min, did have some 
effect on B, increasing its value by a factor of 1-4. 

(vi) Eluant, O-1N sodium chloride solution and 0-1N sodium bi- 
carbonate solution gave almost identical values of B when used to clute 
1 mg. equiv. of the ephedrine form of resin 5, showing that the anion in the 
eluant has no appreciable effect on the release rate. Both the sodium salts 
gave a B valuc which was slightly lower than ghat for 0-1N hydrochloric 
acid, the ratio being 0-86. , 

(vii) Dexamphetamine. The dexamphetamine form of resin b, when 
eluted with O-IN hydrochloric acid gave a B ratio dexamphctamine/ 
ephedrine of 0-72. With the more lightly cross-linked resin, a, the ratio 
was 0:S1. 


SUMMARY 


1. The tates of release of ephedrine from sulphonic acid cation 
exchange resins in vontact with O-IN hydrochloric acid, sodium chloride 
and sodium bicarbonate solutions have been examined. Sustained 
release occurred over a period of more than six hours when a method 
involving removal of cluted alkaloid was used, even under the drastic 
conditions of the infinite bath method where a high continuous flow of 
eluant was employed. ‘ This provides an important safety factor for the 
possible use of these resin preparations in medicine. The release of 


dexarriphetamine was also studied. 


2 When the resin is only partly converted to the ephedrine form or ~ 


when a mixture of the ephedrine and hydrogen forms of the resin is used, 
the initial release rate is reduced and the later rate is increased, producing 
a straightening of the release curve. 


Our thanks are due to Professor W. H. Linnell for his interest in the 
work and to Clinical Products Ltd., for a grant. : 
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DISCUSSION 
The paper was presented by MR. N. C. CHAUDHRY. : 


The CHAIRMAN asked whether any of the resin-bound drugs described 
had been tested clinically, and what were the classes of drugs which the 
guthors had in mind for this type of preparation. . 
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Proressor W. EH. Lisxett (London) said that in an American paper it 
was reported that in about 70 per cent. of some 300 or 400 cases the 
potency of resin-bound amphetamine was appreciably higher than am- 
phetamine taken in the normal way. He had also seen thirty or forty 
clinical reports on an English preparation and they showed that there was 

_an unexpected potency of the amphetamine-bound resin which might 
possibly be due to the slow release of the drug. The tesins could be used 
with acidic or basic substances, but not for neutral compounds. 


Mr. D. Jack (London) said he was puzzled by the selection of 25°C. - 
as the testing temperature. It was said that diffusion cocfficient B 
increased by a factor of 1-2 for 35° C. as against 25°C. From the practical 
point of view one was really concerned with variations of F. It would be 
interesting to know what effect there was on the release in 2 hours when 
changing the temperature from 25 to 35°C. In Figure 4 the curve was 
straightened by adding the hydrogen form of the resin. A considerable 
straightening of the curve had been shown in the presence of hydrochloric 
acid.' In the in vive conditions in the stomach and intestine one would 
not expect such great changes in the shape of the curve with large quan- 
tities of cations and hydrogen ion, especially when the hydrogen form was 
introduced on a separate granule. That was important, because ideal 
sustained release forms should have a release curve which was linear with 
time. It would bs interesting to have information on in vivo tests. 


Mr. AS Axon (Cartford) asked whether the authors would comment 
on (i) the difficulties of storage of a resin containing 25 per cent. moisture, 
(ii) the choice of preservative to prevent mould and fungal growth, and 
(iii) the release of drug from a dry resin. 


Dr. G. E. Foster (Dartford) asked how much of the resin had to be 
administered to give a dose of 4 grain of ephedrine and whether the 
quantity would be small enough in bulk to be prepared as a tablet. 


Mr. N. J. VaN ABBE (Loughborough) asked whether the authors felt 
that they had adequately characterised the resins. Some clarification 
would also be helpful of the statement on pace 976 “At appropriate time 
intervals”. As far as could be seen, the curves for the method under 
discussion in Figures 2 and 3 could be anywhere between the other two 
curves, according to the appropriate time intervals chosen. 


Dr. K. R. Capper (London) said that the interest shown suggested the 
possibility that this type of sustained release medicament might become 2 
standard form of presentation and, if so, it would have to comply with 
performance tests. The manufacturer of such a drug was, to some, 
extent, in the hands of the manufacturer of the ion exchange resin, and 
the importance of the degree of cross linking was shown in the paper. 
It would be very useful to know whether the authors had found any 
difference in performance between batches of the resin supplied as 
identical by ‘the manufacturer. 


Mr. T. D. Wurttet (London) said that a quinine ion exchange resin 
compound was used for the diagnosis of achlorhydria. He had tried to 
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use ion exchange resins as. a method of concentrating the pyrogens in tap 
water, but he had not been ableto elute them. It was interesting therefore 
to note the release over quite a long period. 


Dr. J. C. Parkinson (Brighton) asked whether the release of the 
alkaloid from the resin was dependent on the resin remaining in the 
‘stomach for the whole period. Did release cease when the resin passed 
out of the stomach into the less acid condyions further down the gastro- 
intestinal tract? : 


Mr. S. G. E. STEVENS (London) said he was rather puzzled by the use 
of the words “sustained release”. Examination of the graphs in Figures 
2 and 3 showed, in his interpretation, that sustained release was not being 
obtained, but a gradually decreasing release. He also asked whether the 
authors proposed to follow their work with a study of less soluble drugs 
bound to ion exchange resins, because he would expect the pattern of 
release to be somew hat different, and the conditions of testing might have 
to be very severely modified to provide useful criteria. On what evidence 
was the rotating tube at 12 r.p.m. selected? The authors were careful 
initially to select material of a narrow range of particle size, and he 
wondered whether any sort of attrition effects came into play during the 
test. He was doubtful whether the simple in vitro test was sufficiently 
accurately reflecting the in vivo picture. 


Mr. N. C. CHaupney, in reply, said they had not carried out clinical 
tests or studies of the release of drugs in vivo, The rate of release would 
depend, among other factors, upon the molecular size and dissociation - 
constant of the individual drug. The temperature coefficient was small 
and the percentage release of ephedrine with 0-1N HCI after two hours 
(Table I) was 69 at 35°C. instead of 64-9 at 25°C. (F = 0°69 at 35°C. 
instead of 0-649 at 25° C.). The straightening of the release curve is due 
to the presence of the hydrogen form of the resin which exerts a reversible 
reaction of_absorption of the-ephedrifie being released. As long as the 
resin granules remain in contact with gastric medium where hydrochloric 
acid predominates, the effect of reversibility will probably continue. 
However, on entering the intestine, this effect should cease and the rate 
of release would increase for the subsequent time intervals, i.c., third 
hour onwards; the net result should be a further straightening of the 
release curve. As is seen in Table JIT, column 2, percentage release after 
the first two hours is §7°1, and the purpose of the study of the mixtures for 
producing straightening effects was to decrease this initial high figure. 
Further experiments have been made on the release of ephedrine from.a, 
mixture of equal portions of resin (5) in the ephedrine form and resin 
(a) in the hydrogen form, by cluting in the first two hours with 0-1N HCl. 
followed by elution with 0-1N NaHCO, or 0-IN NaCl up to six hours. 
It was found that the release curve was further straightened and the 
percentage total release after six hours was 82 instead of 77:5 (Table III). 
The resins were air dried to about 25 per cent. moisture content (Table 1). 
They were allowed to come to equilibrium with atmospheric humidity so 
that they were stable for quantitative work. These resins have been 
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stored for more than two years and no fungal growth has_been observed. - 
The releas¢ of drugs from an air dried resin had not been studied, but the 
release may be slightly slower in the first half hour. The release of drugs 
from anhydrous sulphonic acid resins could not be recommended because 
of the possibility of fracture of the resin granules due to rapid swelling. 
One grain of air dried resin would absorb 4 grain of dexamphctamine and 
0-65 grain of ephedrine. The choice of time intervals was arbitrary and 
was made for experimental convenience. Two batches of the resin“Zco- 
Karb 225" obtained in different years from the same manufacturer Rave 
shown identical performance, but variation between batches from different 
manufacturers is to be expected. A resin can be sufficiently characterized 
by determining its capacity and its volume expansion for a given exchange 
or change of solvent. This expansion measures the degree of cross- 
linking of the resin. The release of drugs from the sulphonic acid cation 
exchangers has been found to be almost independent of pH, and depends 
upon the cationic strength of the cluting solutions. Sustained release 
does not necessarily imply a uniform release. The rotation of tubes at 
12 r.p.m. was selected because at this speed the rate of release was inde- 
pendent of the rate of rotation. Attrition in the tube did not seem to 
occur to any extent. i 


Dr. L. SaunperS (London), in reply, said that the paper was of a 
preliminary nature. The temperature of 25° C. was chosen because the 
temperature coefficient was not very great. If one considered the volume 
of solution uscd in the infinite bath method it would be appreciated that 


considerable difficulty was experienced holding the temperature constant * 
when working far from room temperature. 
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This application is a continuation-in-part of my appli- 
‘cation Serial No. 527,130, filed August 8, 1955, entitled 
Resin Complex of Amphetamine, my application Serial 
No. 582,346, filed May 3, 1956, entitled Resin Complex 
of Antihistamine, und my application Serial No. 598,215, 
filed July 16, 1956, entitled Cation Resin Adsorption 
Products of Amine Pharmaceutical Compounds and 
Treatment Therewith, all now abandoned. 

The invention relates to pharmaceutical preparations 
comprising cation exchange resin adsorption compounds 
and to their administration to patients. 

More particularly the invention relates to compositions 
in dosage unit form comprising a sulphonic acid cation 
exchange resin having adsorbed thereon (ionically bound 
thereto) a cation of a basic nitrogen containing organic 
drug, the cross linkage, and the particle size of the ad- 
sorption compound, being ‘such that the drug is slowly 
and relatively uniformly released by the gastric and in- 
testinal juices at an effective therapeutic level throughout 
the period of time that the compound is in the stomach 
and for a substantial period of time that it is in the in- 
testine; the maximum amount released in one hour by 
the gastric juice being preférably not more than one-half 
the total amount of adsorbed drug, and the minimum 
amount released in three hours on exposure to gastric 
juice being preferably at least 10 percent of the total of 
adsorbed drug. 

The adsorption compound of this invention, as de- 
scribed above, has the characteristic of so greatly de- 
creasing the toxicity as compared to the same amount of 
the common salt or the free base that the amount of basic 
drug present in a unit dose of the adsorption compound 
can be from twe te 20 times the amount of drug present 
in the common salt or free base without substantial in- 
crease in toxicity or deleterious side effects. The sus- 
tained release of the drug from the adsorption compound 
and the great decrease in toxicity is obtained by careful 
control in the preparation’ of the adsorption compound 
and the proper selection of particle size, cross linkage, 
functional groups, and other conditions as set forth below. 


A Sarge number of laboratory and clinical tests have ¢ 


been conducted to determine suitable types of ion ex- 
change resins and suitable organic compounds contain- 
ing basic nitrogen groups which can be adsorbed on the 
ion exchange resins to give the characteristics set forth 
above. 
heterocyclic compounds and amines, the term umine being 
used to define any compound having in it a nitrogen con- 
taining group derived from ammonia by replacement of 
hydrogen by one or more univalent hydrocarbon radi- 
cals, 

The adsorption compound of this invention can be 
orally administered to a patient with substantial advan- 
tuges in dosage unit amounts, varying from an amount of 
minimum therapeutic effectiveness to just below the 
umount at which the product is unsafe. The minimum 
unit dose of drug base in my adsorption compound must 
be substantially above the minimum unit dose of the 
common salt or drug base itself in order to have thera- 
peutic effectiveness. The maximum amount to obtain 
maximum therapeutic effectiveness without substantial un- 
toward side effects is far above the maximum amount 
,of the common salt or the unadsorbed drug base. De- 


Most of the work ‘was carried out with nitrogen 5: 


pending upon the type of drug adsorbed, the unit dose 
may vary from approximately .2 milligram to 2000 milli- 
grams. 

The invention is particularly applicable to relatively 
toxic, gastro-intestinal absorbent, pharmaceutical basic 
drugs having an’ oral LD-SO in rats of between approxi- 
mately 50 to 3000 mg. per kg, Qa for dosage amounts 
of such drugs in the adsorption compound which are sub- 
stantially more than (approximately at least twice) the 
average unit dose for the common drug salt, or drug 
base itself. 

The invention has its greatest advantages for those 
relatively toxic and quick acting amines and nitrogen 
heterocyclic compounds which in base or common salt 
form cannot be orally administered to a patient in suffi- 
cient amount so as to be therapeutically effective through- 
Out a period of 12 hours or longer without undesirable 
Side effects and which, therefore, are recommended for 
administration to the patient in smaller unit amounts to 
be orally administered at least twice in 12 hours. 

The quick acting relatively toxic amines include the 
adrenergic amines such as amphetamine, methampheta- 
mine, and ephedrine, and many of the antihistamines. 
The quick acting relatively toxic heterocyclic nitrogen 
compounds include several antihistamines such as pyrila- 
mine and pyribenzamine. 

Heretofore, basic pharmaceutical compounds have been 
orally administered to patients in the form of their free 
bases or their common salts; such as, for example, the 
amine sulphates, phosphates, and tartrates. These com- 
mon salts are either water soluble or, if not, they are 
readily soluble in the gastric juices of the stomach. Only 
a small proportion of such soluble compounds are effi- 
ciently utilized. Furthermore, in order to obtain the de- 
sired effect without too many administrations to the 
patient in the day (three or four times a day is the most 
that the patient can be expected to take regularly), the 
dosage of the soluble compound is administered in such 
large amount that there is a quick peak effect which 
takes place within the first hour, followed by a regression 
of the maximum effect. The more of the soluble com- 
pound that is given to the patient, the higher is this peak 
with not only high therapeutic effect but also high del- 
eterious side effects and toxicity. This peak effect limits 
the amount of soluble amine drug that can be given to 
a patient in a single dose, so that it is necessary to give 
many pharmaceutical amines to a patient in a unit dosage 
umount which will be effective only three or four hours, 
this unit dosage, for example, being given to the patient 
before or after cach meal and upon retiring. 

Attempts have been made to eliminate or to decrease 
the peak effect; thus, multi-coated tablets and pills within 
pills have been made but such materials are quite non- 
uniform in their action, in some cases the coating being 
completely dissolved before it leaves the stomach and in 
other instances not even the first coating being dissolved. 

Also attempts have been made to produce adsorption 
compounds which are jnactive in the stomach and which 
do not become active until contacted by the intestinal 
juice. 

I have not seen any indication that anyone prior to my 
invention ever conceived even the general idea of react- 
ing pharmaceutical drugs with cation exchange resins to 
obtain an immediate acting compound which would Have 


5 sustained therapeutic effectiveness throughout the period 


of time that the compound was in the stomach and for a 
substantial period after reaching the intestine, or of pro- 
ducing immediate acting pharmaceutical preparations of 
relatively toxic drugs which would be administered once 
every 12 hours instead of the usual three or four times. 

An object of this invention, therefore, is to provide an 
immediate acting pharmaceutical preparation which is 
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effective at least eight hours or longer in a single dose 
without deleterious side effects. The patient thus may be 
given a dosage unit such as a capsule, tablet, or an amount 
of syrup before retiring at night and the therapeutic effect 
will last until the patient awakens in the morning, or the 
patient may be given a dosage unit in the morning and it 
will be sufficiently effective to give him until evening 
and in many cases for a full 12 hours or longer. 

Another object is to provide a pharmaceutical dosage 
unit which contains at least twice the average dose of 
eae base which is present in the common drug 

t. 

A further object is to provide a homogeneous pharma- 
ceutical drug compound which without the necessity of 
complicated and expensive enteric coating procedures 
will immediately release its drug continuously over a long 
period of time, so that there is no quick spurt of barm- 
ful release followed by a quick depression, as is the case 
for uncoated soluble compounds and to a considerable 


extent even for specially coated soluble compounds in : 


spite of many attempts to remedy this. Instead, in appli- 
cant’s product there is a plateau of uniform release of the 
drug at an effective helpful level without reaching a harm- 
ful level. 

The dosage unit composition of this invention requires 
the preparation of an ion exchange adsorption compound 
that has the property of being slowly and continuously 
released at an effective and relatively non-toxic level 
throughout the period of time the composition is in the 
stomach and for a substantial period of time while it is 
in the intestine. 

I have discovered that organic drug compounds con- 
taining a basic nitrogen group will react with sulphonic 
acid cation exchange resins, under certain conditions de- 


scribed below, to give adsorption compounds which when ‘ 


orally administered to a patient have a continuous but in- 
complete release by gastric juice throughout the period of 
time that the drug is in the stomach and which also have 
a release for at least another hour by intestinal juice 
when the adsorption compound is in the intestine. On the 
other hand, these same drug compounds reacted with the 
carboxylic acid cation exchange resins released these 
drugs so rapidly in the stomach that practically none was 
available for release in the intestine, and such compounds 
were thus of practically no value for sustained release 
preparations. 

The types of basic functional groups in the molecule 
influence the adsorption and elution characteristics of the 
adsorption compound as discussed below, but the con- 
trolling factors in producing a satisfactory adsorption 
compound for a sustained release drug preparation are 
the use of a sulphonic acid cation exchange resin to ad- 
sorb and chemically combine with the organic drug con- 
taining basic nitrogen groups, the use of such a drug which 
is therapeutically effective in its unadsorbed and released 
form, and a suitable cross linkage and/or particle size of 
the adsorption compound, as will be described below. 

The only known exception to the suitability of all 
therapeutically effective organic drug compounds contain- 
ing basic nitrogen groups is the class of antibiotics which 
are biologically unstable in gastric juice or hydrochloric 
acid. Streptomycin and like antibiotics belong to this 
class and are unsuitable for the practice of this inven- 
tion in the form of their IR-120 sulphonic acid adsorp- 
tion compounds, since most of the antibiotic is rendered 
biologically ineffective by the action of the gastric juice 
before it reaches the intestine. It is believed that this is 
due to the fact that with slow release adsorption com- 
pounds the antibiotic in small amounts as it is released 
‘is in contact with an excess of acid and is inactivated, 
whereas with large amounts of unadsorbed streptomycin 

‘as generally administered there is insufficient acid present, 
icompared to the streptomycin, and much of the strepto- 
‘ymycin is able to reach the intestine without being in- 
“activated. For purposes of definiteness, biologically un- 


4 | 
stable drugs are those which lose at least 50! percent of 
their therapeutic effectiveness when in contact with a 100 
percent excess of .1 N HCl for two hours. ! 

The other controlling factors are the cross; linkage of 
the adsorption compound and the size of the particles of 
this compound in the sustained release preparation. 

I have discovered that the rate of release of drugs 
from sulphonic acid cation exchange resins having basic 
drugs adsorbed thereon varies widely with the type of 
drug adsorbed, so that in some cases even the sulphonic 
acid adsorption compounds are not suitable for sustained 
release preparations, unless they are modified by changing 
the cross linkage and/or particle size. Thus,'in the case 
of amphetamine, ephedrine, and like drugs the fine par- 
ticle size resin adsorption compounds, such! as that of 
—200 mesh, are not suitable for sustained release when 
made with the sulphonic acid cation exchange resins 
having 7 to 8 percent cross linkage, such as are the IR- 
120 resins; but such adsorption compounds when of 
—10 to +50 mesh particle size are very valuable for 
sustained release preparations. On the other hand other 
sulphonic acid drug adsorption compounds such as those 
containing antihistamines and narcotic nitrogen hetero- 
cyclic compounds give superior results when used in 
particle size of —80 to +400 mesh. i 
_ Moreover, in many instances fine particle |size adsorp- 
tion compounds of —80 to +400 and finer are desirable 
over coarse particles even in bead form in order to have 
less irritation of the gastro-intestinal tract and particu- 
larly in order to have a smoother preparation when ad- 
ministered in the form of syrup or other aqueous sus- 
pension. By controlling the cross linkage, as below dis- 
cussed, I can make sustained release preparations even 
with —80 to +400 mesh particles of sulphonic acid cat- 
ion exchange adsorption compounds, of amphetamine, 
ephedrine, and like amines. 1 

By suitable cross linkage, preferably algo with con- 
trolled particle size, I can make a drug adsorption com- 
pound in which not more than 50 percent of the bound 
drug is released by a one-hour elution with simulated 
gastric juice, and preferably at least 10 percent is re- 
leased by such juice in three hours, whereby the adsorp- 
tion compound (calculated as drug base) can be given 
in twice the average dose of the unadsorbed drug base, 
or its common salt (calculated as drug basc), without 
any greater toxicity or untoward side effects than that of 
said average dose of the drug base or common salt. This 
makes possible the oral administration of a drug at in- 
tervals twice as long as its normal interval,’ for example, 
once every 12 hours or more instead of three or four 
times per day. i 

The $0 percent upper limit of release of bound drug, 
while not a strict limitation for all purposes is a prac- 
tical upper limit. Likewise the 10 percent Jower limit 


_ ean be Jess but it has been found that with 10 percent 


and higher release by gastric juice in three hours most 
of the drug is utilized before being eliminated from the 
body. | 

The details of conditions for preparing ‘suitable com- 
positions will be set forth as the following description 
progresses, reference being had to the various tables giv- 
ing elution data. \ 

The details of a standard test, which was utilized for 
obtaining all of the elution data disclosed in this case, ¢x- 
cept where indicated otherwise, are given in column 41. 
lines 3-29. The percolation clution method is used by 
the U.S, Food and Drug Administration and by the Con- 
trol Depurtment of assignee not only for ¢valuating new 
resin drugs but also for evaluating the uniformity of sul- 
phonic acid drug adsorption compounds being manufac- 
tured, ' 

My first work was carried out on amphetamine. I 
made an aqueous suspension of an 80 mesh (XE-64) 
carboxylic cation exchange resin, added it to a beaker, 
stirred, and then added the amphetamine to the suspen- 
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sion in small amounts at short intervals of time, testing 
the suspension for alkalinity. The amphetamine reacted 
with the carboxylic acid resin, as shown by decrease in 
alkalinity, and then more amphetamine was added until 
this was reacted, until finally saturation was attained. 
The substance was removed from the beaker and washed 
with water. : 

The behavior of the amphetamine resin adsorption 
compound was ascertained by the exposure of the ma- 
terial to 25 and 50 milliliter volumes of .1 N hydro- 
chloric acid (as a substitute for gastric juice) for pe- 
riods of one, two, and three hours at 37° centigrade. 

It was found that with the amphetamine adsorption 
compound obtained with the 80 mesh carboxylic acid cat- 
ion exchange resin (and which itself was approximately 
80 mesh particle size) that 97% percent of the bound 
amphetamine was released in one hour. This ampheta- 
mine adsorption compound was only slightly less toxic 
than the amphetamine sulphate or amphetamine phos- 
phate. It could not be used in twice ti average unit 
dosage amount for the amphetamines sulphate or phos- 
phate (calculated as amine base) and was unsuitable to 
give sustained effectiveness beyond the normal three or 
four hour period of the common salt. 

I then repeated my work and tests substituting a coarse 
40 mesh carboxylic acid cation exchange resin (Amber- 
lite IRC-50) for the 80 mesh resin previously used. In 
this case there was evidence of a much slower rate of 
release, only approximately 60 percent of the bound am- 


phetamine being eluted in the first hour as compared to 5 


the 97% percent eluted in the first hour for the fine par- 
ticle size resin. At the end of two hours around 75 per- 
cent had been released and at the end of three hours 
over 80 percent of the amphetamine had been released. 

It was first believed that the coarse mesh carboxylic 
acid-amphetamine resin compound would be suitable for 
administration to a patient in a single dose to be effec- 
tive without deleterious side effects for eight hours or 
longer. Animal tests, however, showed that this was not 
true and that the product! was only slightly better for sus- 
tained effectiveness than the unadsorbed amphetamine 
sulphate or amphetamine! phosphate. The product could 
not be given in double ithe normal or average dosage 
amount. Later it was determined after numerous tests 
that adsorption compounds which release more than 50 
percent of their bound amine on exposure to simulated 
gastric juice for one hour were not suitable for sustained 
uniform effectiveness, when administered in twice the 
normal or average dosage amount for the common amine 
salt, all dosage amounts being figured as amine base. 

I also decided to prepare and test by my elution test- 
ing process the adsorption compound prepared by react- 
ing a sulphonic acid cation exchange resin with am- 
phetamine. I used a sulphonic acid cation exchange 


resin which had been made in accordance with the proc- 5: 


ess disclosed in United States Patent 2,366,007. The 
product I used had been obtained under the trade name 
‘Amberlite IR-120 and at that time the particular prod- 
uct used by me had a particle size such that 90 percent 
was retained on a 40 mesh screen, 5.67 percent was re- 
tained on a 20 mesh screen, and 3.33 percent on a 60 
mesh screen. The amphetamine adsorption compound 
obtained had substantially the same particle size. 

The sulphonic acid cation exchange adsorption com- 
pound of amphetamine was made by suspending the 
Amberlite IR-120 resin in distilled water, adding an 
amount of amphetamine base sufficient to yield a product 
containing approximately 40 percent amphetamine base 
and then stirring the mixture for two hours. 


The adsorption compound made by the above process : 


was then subjected to gastric and intestinal tests using 

simulated gastric juice and simulated intestinal juice. 
The elution test showed that this product would be 

slowly and uniformly released by the gastric juices of the 


stomach throughout a four hour period and would also 
be released slowly and uniformly by the intestinal jaices 
for a four hour period of time. For example, approxi- 
mately 20 percent of the amphetamine was released by 
the simulated gastric juice in one hour. A little over 30 
percent was released after four hours exposure to the 
stimulated gastric juice. 

On the basis of the laboratory tests the product was 
filled into capsules, each capsules containing 20 mg. of 
amphetamine (10 mg. of d and 10 mg. of dl amphetamine 
resin complexes). Patients were given single capsules a¢ 
a daily dose. Clinical results show that the capsules were 
effective in suppressing appetite and inducing mood amel- 
ioration over approximately a 12 hour period, and when 
taken by the patient in the morning the individual did not 
require further medication until the following morning. 
The single dose of 20 mg. administered in the morning 
appeared to be substantially superior to 10 mg. dosages 
four times daily and gives leas in the way of untoward 
reactions such as physiologic over stimulation and in- 
ane The product can also be administered in tablet 
‘orm. 

On the basis of the successful tests on the adsorption 
compound made by reacting amphetamine with the coarse 
particle size sulphonic acid cation exchange resin, otber 
basic drugs were prepared and ¢ested with various ion 
exchange resins, various particle sizes, and various de- 
grees of cross linkage. 

The purpose of the tests was to enlarge the scope of 
the invention beyond amphetamine so as to obtain other 
drug adsorption compounds which could be orally ad- 
ministered to a patient in a dosage amount at least twice. 
that of the normal or average dosage amount for the 
common drug salt (the amounts being calculated as drug 
base), and which would be therapeutically effective 
throughout a period of eight hours or longer with an oral 
LD-SO0 in rats of more than twice that of the common 
amine salt. 

It was found that to obtain these results, it was essen- 
tial to use a sulphonic acid cation exchange resin as the 
acid to react with the basic drug to form the resin salt 
or adsorption compound. It was also found that a sub- 
stantial proportion of the drug must be bound to the sul- 
phonic acid resin within the matrix of the resin, The 
exact amount within the matrix of the resin is difficult to 
determine quantitatively, but it was found that a measure 
of this amount adsorbed in the matrix was the amount 
of drug cluted from the resin adsorption compound by 
a mixture of .07 N hydrochloric acid containing .03 N 
sodium chloride (or simulated gastric juice) in one bour. 
Not more than 50 percent of the total bound drug should 
be eluted in one hour by this eluent. Furthermore, the 
elution rate can be too slow. At least 10 percent in three 
hours of the bound drug should be released by the .07 N 
HC!-0.3 N NaCl in order to have efficient utilization of 
the drug without impractical dosage amounts. 

_It was also found that the obtaining of the above con- 
ditions depended upon the type of drug, the particle size 
of the sulphonic acid cation exchange resin, and of the 
resulting adsorption compound, and also upon the cross 
linkage of the sulphonic acid cation exchange resin. 

The importance of particle size becomes apparent on 


grinding the IR-120 amphetamine-sulphonic acid resin 


complex consisting of beads of —20-+40 mesh to finer 
particle size and running both percolation and batch elu- 
tion tests. The ground resin adsorption compound of 
amphetamine, having a particle size of —100 mesh, re- 
leased over 60 percent of amphetamine in the first hour 
upon exposure to simulated gastric juice. The therapeu- 
tic undesirability of this fine mesh adsorption compound 
was confirmed on animal and clinical tests. 

The following Table I records the analytical data on 


76 the various mesh size samples of the unground and 
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ground amphetamine resin complex containing approxi- 
mately 100 mg. of drug and eluted with 50 ml. of simu- 


8 
bined amine given under “1st Hr.,” “2nd Hr.,” and “3rd 
Hr. Total.” ' 


TABLE Il.—EFFECT OF C.L. AND PARTICLE SIZE 
ON ELUTION OF AMINE SULPHONIC ACID | 
COMPLEXES 


Mesh Size 
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TABLE Il.—EFFECT OF C.L. AND PARTICLE SIZE 
ON ELUTION OF SULPHONIC ACID COMPLEXES 


Resin C.L. 


XE-176,1% |f 


lated gastric juice in a period of one hour for three suc- 
cessive periods. 
TABLE I 


Elution 
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The IR-120 resin used in my test, however, had a cross 
linkage with divinylbenzene of approximately eight to 
nine percent. Tests were then conducted on a sulphonic 
acid cation exchange resin of 200 mesh mesh particle 
size having a cross linkage of 15 percent. It was found 
that with a higher cross linkage the finer particle size resin 
adsorption compound obtaincd had elution characteris- 
tics in which substantially less than 50 percent of the 
amine was eluted in the first hour with simulated gastric 
juice and the product was satisfactory at double the nor- 
mal or average dosage amount over an cight to 12 hour 
period. 

The following Tables II and Ill show the effect 
of cross linkage and particle size on the elution of 
amine sulphonic acid adsorption compounds. The terms 
XE-176, C-25, IR-120, XE-69, and XE-144 all refer 
to sulphonic acid cation exchange resins which have been 
reacted with divinylbenzene to the extent shown under 
the column heaced C.L., C.L. also meaning cross link- 
age. The elution data was obtained by percolating 
simulated gastric juice through the resin adsorption com- 
pound having the percentage of adsorbed amine shown 
under “Percent Comp.” and the percentage of total com- 


Tertiary Nitrogen Cmpd. | Quaternary Nitrogen Cmpd. 


fathy! Seopol- 
Mesh Size ee erasotag 


|] Qnd | 3d Hr. 
|| Hr. | Total 
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The above tables illustrate the effect of: particle size 

40 and cross linkage on the rate and degree of release of 

different types of drugs from their adsorption com- 
pounds, | 

The cross linkage of the sulphonic acid cation exchange 
resins and consequently that of the adsorption compound 
produced with amines, heterocyclic nitrogen compounds, 
and other organic compounds containing a basic nitrogen 
group is suitably between approximately 1.0 percent and 
20.0 percent and the particle size may vary between ap- 
proximately 10 mesh and 400 mesh, the finer particle 
sizes being used with the higher cross linkage. 

The properties of the adsorption compound will also 
vary with the type of drug used. In general, for the 
beta phenalky! amines and like adrenergic amines, such 
as amphetamine and ephedrine, with a cross linkage of 

. approximately 5 to 9 percent, a suitable particle size is 
between 10 and 50 mesh. Coarser particle size than 10 
mesh can be used but it is not generally practical, and 
for finer particle size than 50 mesh the cross linkage 
must be greater than 9 percent. For many;other amines 
and tertiary and quaternary amines and |for nitrogen 
heterocyclic compounds where the sulphonic acid cation 
exchange resin is cross linked to 5 to 9 percent, the par- 
ticle size of the resin complex should preferably be be- 
tween 100 and 400 mesh. With coarser: particle size 
or higher cross linkage the release in one eee becomes 
smaller and the dosage amount must be increased. How- 
ever, for atropine the particle size made very little dif- 
ference as shown in Table VI infra. ' 

In some instances, there is a minimum amount of 
adsorbed drug which will give satisfactory results. Thus, 
for atropine, which is a heterocyclic compound, the 
minimum amount of adsorbed atropine on a sulphonic 
acid cation exchange resin is approximately two percent. 
For amphetamine and in general for primary, secondary, 
and quaternary amines, no minimum amount has been 

| 
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found although for practical purposes a minimum of 
two percent can bt given cs 4 gentral minimum for all 
pharmaceutical amines. 

The heterocyclic nitrogen ‘adsorption compounds are, 
in general, more difficult to prepare than the amine ad- 
sorption compounds, and act differently than the amine 
adsorption compounds. Tests on sulphonic acid resin 
complexes of atropine showed that the amount of atro- 
pine on the resin should not be less than approximately 
two percent. Apparently at below two percent by weight 
of the adsorption product, the proportion of surface 
airopine te atropine adsorbed in the interstices cf the 
resin becomes so great that much enore than 50 percent 
of the atropine is eluted from the adsorption product in 
one hour, and the product is too toxic to be used in an 
amount sufficient to last eight to 12 hours or longer. 
In fact, the product is very little better than pure : 
pine sulphate, from the point of w of reduced toxici 

The following table records the analytical data a 
the concentrations used to make atropine resin complexes 
together with the amounts of drug released by percola- 
ten of the complex with simulated gastric juice at the 
rate of SO ml. per hour for three successive one hour 
periods. All studies were conducted on a minus 20 plus 
40 mesh sulphonic acid cation exchange resin referred 
to herein as 12-120. Im the table the percent composi- 
tion column refers to the actual amount of drug as amine 
base present by direct quantitative assay. 


TABLE IV.—ATROPINE 
—————— ee an 
Cone. of } ml. \ Percent | Percent Released 
used | FExpo- Com- In-- 
pe | 


| 
| ist | ond | ret 
| Hr. | Hr. | Hr. 


2 Overnight. 

In the preparation of suitable adsorption compounds 
the time of exposure of the drug base to the sulphonic 
acid cation exchange resin and the concentration of the 
drug are both important. If the time is too short, or the 
concentration is too low, unsatisfactory results, such as 
shown above for the 1.6 percent atropine, will be ob- 
tained. The following table shows suitable conditions of 
time and concentration for both atropine and amphet- 


TABLE V 


Yield 
| io gms. 


Percent 
Pre- Drug in 

para: zie Complex 

Solution 


NE SULPHATE (83.3 PERCENT BASE) 


8. 
3. 
30. 
x 
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4 Overnight. 
2 Large excess. 


The following table gives some elution data for both 
amphetamine and atropine. Sample 39-032 was not sat- 
isfactory for use in double dosage amount over that of 


10 
amphetamine itself. The other samples were satisfactory 
for this purpose. 
TABLE VI 


Percent Released 
To Gastric Juice 


——$<$—$——- 


ist | 2nd | 3rd 
Hr. | Hr. | Hr. 


Drug Lot No. | Mesh | Percent 


Size Comp. 


Rese WwW. 
ll. 

Atrop a2 s------> 3 9. 
| | 32. 


The types of drug which are suitable for use as ad- 
sorption compounds in this invention are organic com- 
pounds containing a basic nitrogen group and which in 
their base or common salt form have been orally ad- 
ministered to a patient for therapeutic purposes. They, 
of course, are absorbable in the gastro-intestinal tract, 
so that they get into the blood stream. Moreover, they 
should be biologically stable in hydrochloric acid, as set 
forth in column 4, lines 1-3. The invention is particu- 
larly advantageous for pharmaccutical, basic drugs which 
have a toxicity such that they cannot be administered to a 
patient in twice their normal or average dosage amount 
without deleterious side effects, and which must be ad- 
ministered more than once in 12 hours. Its great advan- 
tage nevertheless, as pointed out above, is with drugs 
which have an oral LD~-SO in rats substantially less than 
that of most antibiotics, as for example amines and nitro- 
gen heterocyclic compounds which in base form have 
an oral LD-SO in rats of less than 3000 m./kg. of rat. 
It can even be used for basic drugs having an LD-5S0 
slightly lower than that of the most toxic orally ad- 
ministered drugs known, such as amines having an oral 
LD-50 of 50 mg./kg. of rat. 

The broad class of compounds which can be adsorbed 
on sulphonic acid cation exchange resin and which by 
proper correlation of particle size and cross linkage and 
relative effectiveness of functional (basic) groups will 
be at least partially released in the gastro-intestinal tract 
are the organic compounds containing 2 basic nitrogen 
group in the molecule. 

This broad class may be divided into the narrower 
categories, each of which has different elution and gastro- 
intestinal release properties, requires different correlations 
of particle size and cross linkage, and may have other 


differences which will be pointed out as the following 
detailed description progresses. 
The following ciassification outline is given for the 
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purpose of aiding in an understanding cf the breadth 
and variations of the invention: 
I. Therapeutically emective eryntic coupoLods containing 4 
basic nitrogen greus 
A. Ocganic amines in Ww 
basic ultrogeo group. 
qa) Adrenergic: 
Amphetamine. 
Ephedrine. 
Antibistamines 
Diphenhydramine. 
Phepyltoloxamine. 
Antispasinodics « 
Aminopentamide, 
Tridihexethy) lodide 
Ataractics: Benactyzine hydrochloride. 
Antibypertensives : 
Hexamethbonium. 


hich ar amine grocp ty the role 


Pentamethonium. 
B. Organic compounds containing a heterocyclic oltrogen 


‘roup. 
v ti, Organic compounds in which a heterocyclic 
nitrogen group is the sole basic nitrogen group. 
(a) Alkaloids : 
(aa) Phenanthrene opiates— 
Morphine. 
Codeine. 
(0d) Benzylisoquinoline oplates— 
Papaverine. 
Ethaverine. 
(oo) Solanacene— 
Atropine. 
Scopolamine. 
(b>) Quaternary: 
Methy! atropine. 
Methyl] scopolamine. 
(eo) Non-alkaloid : 
(aa) Morpholines—phenmetrazine. 

(2) Organic compounds containing basic nitrogen 
groupe consisting of heterocyclic nitrogen groups 
and amine groups. 

(a) Antihistamines : 
Chlorpromazine. 
Chiorpbeniramine. 
Pyrilamine. 
(>) Urinary analgesic: 2,6-diamino-3-phenylazo- 
pyridine. 


The sulphonic acid cation exchange resins which are 
suitable for obtaining the adsorption compounds of this 
invention arc all of the known sulphonic acid cation ¢x- 


change resins when used in the proper cross linkage and 


12 
partivie size, es herein set forth, and when reacted with 
drugs, as herein described. | 

The term “sulphonic acid cation exchange resin” is in- 
tended to include the phenol-sulphonic acid cation ex- 
change resins and the carboxylic-sulphonic ‘acid cation 
exchange resins, as well as the ordinary sulphonic acid 
cation exchange resins. However, particularly satisfac- 
tory results have been obtained with the sulphonic acid 
cation exchange resins disclosed in D'Alelio| Patent No. 
2,366,007, such resins being sulphonated polymerizates of 
polyvinyl aryl compounds. These are dross linked 
resins. Other suitable cross linked cation exchange 
resins are disclosed in U.S. Patents Nos, 2,204,539, 
2,338,159, and 2,729,607. \ 

An illustrated formula of a suitable cation exchange 
resin adsorption product of an amine, R’ representing a 
resin nucleus, is: ! 

“tr C—H:—-CoHy 
R/80r-N—C—H. 
» C—Hs 

The above formula is for a sulphonic acid cation ¢x- 
change resin having a cation of amphetamine adsorbed 
(ionically bound) thereon. It will be noted that the 
product is a compound, actually a resin salt obtained by 
the reaction of an acid (the sulphonic acid resin) with an 
alkali (the amine). The reaction may also be repre- 
sented in simplified form, as follows: I 

R’SO;—H++A—>R’SO;-AH+ | 
where R’SO;— represents the resin anion, A is the am- 
phetamine as the free base, and AH+ is the amphetamine 
cation. i 

The following Table VII shows the conditions present 
for the sulphonic acid resin adsorption compounds used 
to obtain the comparisons shown in Table VIII, and also 
gives the dosage range in milligram of drug |base for eight 
to 14 hour effectiveness. 


TABLE VII.—CONDITIONS PRESENT FOR AMINE | 
AND HETEROCYCLIC NITROGEN SULPHONIC 
ACID RESIN SALT SHOWN IN TABLE V. (SOME- 
TIMES DESIGNATED AS RESIN ADSORPTION | 
COMPOUND OR RESIN SALT) | 


Drnig Base Cross 


Primary Amines; 


a-methy phenethyl amine (any he 


phenyl! tertiary butyl amine 
1es and Hetwroc 


pth asttit 
nine (desory ephec 


ine) 


peridy |) acetate (italin) 
smorpholing Cohenmetrazine 
Nitrogen Com 

vyl) amine) pyr 


noton) 


pheny lnzony ndine (Pynicium).. 
mmetbory be 


lamino«thy)l G 


ninoproge 1! 


“Badteths1 
ib. 


4 chloro-(2-dimethy 


thylamino ethyl) benzyl] 


i 


thvi chloride (Loolid).. 


{ Atrop 
hyl Scopolamine 
auartie 


phone 


jin 
Mr, in 
rastric 
Juice 


Particle 


Linkage Sizo 


(20-40) 
(20-40) 


(20-40)! 
(20-40) 
(V0)! 
(2-40) | 
(20-40)! 


.| (8-9) 
eee CC) 
| | 


{ 
(6-9), 
(s-0) 
(8-9) | 
(s-9) 
(s-9) 


Noy 


\ 
| 
mal 
| 
| 
{ 


(100-400) | 


C100, won)! 
settee (0-40) | 
) amino} pyn- | 
== (0-40) | 
yy etbyl: | 
= seis (100-400) | 
yyomine (Promazine)... (0-40) } 
: (100-400) | 
(100-400) 
(00-400) | 
C40), | 
()-40)| | 
(100-400) | 
(100-400) 
(20-40) 
(toy) | 


valer mide (Centrine) 
fonact™ mine) mann 
Vy) phenothiazine (Chior | Wi 
pec ! cns0y! | 
= 1OM400)) | 
Vo teecerine tine iwerine C 40) 
croc. clic Compo | 
ryhlepropanol — ethiodide 


T00-$00, 
ad 
may 


TOO 44 


imino ethyl) iscindoline di- ii 
-. (100-400) ) | 5 

(100-400) | | aH 

(100-4001 | 33 4 t 

(Bd | 40 | 
——<—$—$—$——$ 


wee 
3-10 


adh 
100-300 


144 


2,990,332 


13 
The following Table VIII shows a comparison of unit 
dosage amounts and average time of effectiveness of such 
amounts for drug common salts and the drug sulphonic 
acid resin salts shown in Table VII. The dosage amounts 
are above the average amounts in some cases. 5 


TABLE VIII 


14 
than the amount of drug base in the maximum normal 
unit dose of the common salt or of the free base itself. 
The term “minimum unit dose” of drug is herein de- 
fined 2s the minimum amount of drug base orally ad- 
ministered at one time to a patient in the form of the free 


E* ts Effectiveness of Common Galt 
E** ts Effectiveness of Resin Salt 


— 


Drug Base 


Amines: 
‘a-mothyiphenethylamine (amphetamine). 
pheny! tertiary butyl amine 


Secondary Amines and Heterocyclic Nitrogen 
Compounds: 
op! myl-e-bydroxy-B-Methy] amino pro- 
pane (ephedrine). 
Ny imethyipbenethy! amine (desory 
ephedrine). 
Mecamylamine (Inversine) 
Methy!-c-phenyl-ca-(2-piperidy]) acetate |. 
(Ritalin), 
3methy!-2-phenylmorpholine 
trarine-Preludin). m i 
Tertiary Amines and Heterocyclic Nitrogen 
Compounds: 
2{Benzyl (2-dimethylaminoethyl) amino] 
pyridine (pyribenzamine). 
2{p-chloro-a' '2-dimethylamino ethyl ben- 


Sulphate... 


Hydro- 
ebloride. 


Sulphate....! 


(phenme- 


Eylipytidine (Chlor-Trimeton).| 
2,6 diamino-3-phenylaropyridine: (Pyrid- 


fum). | 
2{2-dimethyl-amino ethyl _ (p- thory 
benzyl) smntno}pyridine (Pyrinmin 
N,N-dimethyl-2(o-pbenyl-o-toloxy) ethyl- 
amine (Pbenyltoloxamine). | 
10(3-dimethylaminopropyl) pbenothiazine 
(Promarine) fl 


(17. 7-35, 4) 
Bz 

(21. 7-86, 6) 
(22. 8-01. 5) 
20-80 
(3.1-7.3) 
27 


(22. 44) 
rw) 
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: ine) valeram- rf 
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: (22. 5-00) 

(15-90) 
30 


2diethylamino 


tyrine). 
1-chloro-10(3- dimethyl - amino - propyl) 
phenothiazine (Chloropromarine). 
Narcotine.....-------0000----00+00r en ren= 
6,2 dietboxy-1-(3,¢diethoxy-benzyl) 150 
quinoline (ethaverine). 
Quaternary Amines and Nitrogen Heterocyo 


le Co: 
ha pbenyl-1- 


17.9 


Chioride.... (8. 3-83) 


The dosage ranges set forth in the above Tables VII 
and VIII are the recommended ranges for the conditions 
given. They are also the recommended ranges for other 
suitable conditions of resin adsorption compounds such 
as those set forth in Tables II and III for resin adsorption 
compounds in which the drugs are eluted at not more than 
50 percent of the total in one hour of elution with simu- 
lated gastric juice. ! 

It will be seen that these dosage ranges vary enormously 
with different amines and! heterocyclic nitrogen com- 
pounds, from .2 mg. to 2000 mg.. but the general pre- 
ferred common feature is that the minimum unit dosage 
amount of the drug base in the adsorption compound is 
substantially greater than the average unit dose of the 
drug base or the common salt, such as the hydrochloride 
or phosphate, and can be at least twice that of the average 
unit dosage amount for these common compounds. The 
amount of drug base in a unit dose of the resin adsorption 
compound of this invention can be, and generally is, in 
order to obtain long lasting effect, substantially greater 


Antiasthmatic, 


Appetite Sup- 
preasant. 


Hypotensive. 
Mood Elevator. 
Appetite Sup- 
pressant. 
Antipistaminic. 
Do. 
Urinary Anal- 
eesic, 
Antihistaminic. 


@ @n 20 2202 2 2 8 2 2 OO 


~ 
i} 


se 


base or the common salt which is therapeutically effective 
as determined by clinical tests on a representative group of 
adult patients, and then taking the average therapeutic 
amount per patient. 

The term “maximum normal unit dose” is herein de- 
fined as the maximum amount of drug base orally ad- 
ministered at one time to a patient in the form of the 
free base or the common salt which is therapeutically 
effective without substantial untoward side effects (non- 
toxic), as determined by clinical tests on a representative 
group of patients, and then taking the average determined 
amount per patient. For the purpose of this application, 
the minimum unit dose and the maximum normal unit 
dose are respectively the minimum and maximum unit 
dosage amounts accepted by or acceptable to the U.S. 
Food and Drug Administration. The term “averago 
unit dose” or “optimum unit dose” is the average of the 
minimum unit dose and the maximum normal unit dose. 
The dosage amounts can also be obtained by taking the 


76 minimum and maximum dosage amounts for the drug 
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given in various medical books and converting the amount, 
if necessary, to free base; see particularly the Physician's 
Desk Reference, published by Medical Economics, Inc. 
Where only one amount is given, this amount is the 
“average amount” unless otherwise indicated. 

The dosage unit compositions of this invention can 
contain other ingredicnts besides the sulphonic acid resin 
adsorption compounds. The adsorption compound it- 
self in general will not have more than 50 percent of 
bound drug, even when saturated. The remainder of 
the resin adsorption compound acts as a diluent and a 
carrier, and has been found to have no harmful effect on 
the system when used in dosage amounts below 2000 mg. 
of drug base. Indeed, it has been found that more than 
about 2000 mg. of unreacted sulphonic acid cation ¢x- 
change resins may be mixed with the amine or nitrogen 
heterocyclic compound reacted resin without deleterious 
effect in the metal ion balance of the body. Other com- 


tartra! 
Dihydrocodeinone.. 
Phenyltoloxamine 


Pbenyltolo: 


Phenyltoloramine-..-.- 


pletely pharmaceutical innocuous carriers can be used in 
the dosage composition, such as methyl cellulose, car- 
boxymethyl cellulose, clay, and the like. Also, various 
antacids may be added. In general, the amount of carrier 
and other added material should be such that the amount 
of drug as drug base in a dosage unit .is not less than 
approximately two percent by weight. Amounts of drug 
base of 60 and 70 percent and higher are suitable. 

The dosage unit composition can contain unadsorbed 
or free drug, but in general this is not advisable since it 
increases the initial peak effect. The amount of unad- 
sorbed or free drug having substantially the same oral 
1.D-5O in rats as the adsorbed drug should preferably be 
below 50 percent of the bound drug. And, for the best 
results, the total of such free drug and the drug released 
by the simulated gastric juice from the adsorption com- 
pound in one hour should not be more than 50 percent, 
such as 90 percent of the total drug content. Even with 
the relatively toxic amincs and heterocyclic nitrogen 
rience highcr amounts than 50 percent can be used 

cause there is still obtained a substantial reduction in 
the peak effect over that using pure unadsorbed amine 
ér other basic drug. 

It will be seen from the above Tables VII and VIII 
that the unit dose for the resin salt is substantially more 
than that of the unit dose of the common salt and the 
period of cffcctivencss is also substantially more. Just 
ag important as the fact the period of effectiveness is sub- 
stantially greater is the fact (not shown in the table) that 
the toxicity and deleterious side effects have not increased. 
Animal tests and clinical tests show that when less than 


16 
50 percent of the above amines and nitrogen heterocyclic 
compounds are cluted in one hour by .07 N HCl with 
.03 N NaCl from the resin adsorption compound, the 
average unit dose can be at least doubled and the oral 
LD-50 in rats is more than doubled. 1 

The following Table IX shows a comparison of the 
toxic (LD-50) dose of drugs in both the frée and resin 
complex form. When the drug release is retarded, a 
greater amount of drug can be administered without mak- 
ing available at any one time a sufficient amount of free 
drug to cause death. | 

In Table IX the resin is the sulphonic acid cation ex- 
change resin having a cross linkage of eight to nine per- 
cent (IR-120 or XE-69) with the particle size as des- 
ignated. The oral LD-50 in rats is in milligrams of base 
per kilogram weight of the rat. The elution process to 
determine drug release in one hour was the’ percolation 
process described in column 41, lines 3-29. | 
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In order to reduce the LD-SO by means of a resin- 
complex formation by a factor of two (and thus be able 
to administer at least twice the average dose of drug in 
its common form) it is necessary to have a substantial 
proportion of the total drug content held in the matrix 
and unavailable for release at physiological cation con- 
centrations within a period as long as one hour. This 
condition is met when not more than 50 percent of the 
drug is eluted with simulated gastric juice in one hour. 
The elution may be by batch immersion of the resin in an 
excess of simulated gastric juice so that the'acid concen- 
tration remains substantially constant or by percolation 
with simulated gastric juice. Preferably, also, the sul- 
phonic acid resin should be saturated or within 50 per- 
cent of saturation as the first reaction tends to be close 
to the surface of the resin. | 

Clinically, the toxicity data shown in Table IX has 
been substantiated wherever tested. Amphetamine resin 
complex in the —20+40 mesh size of 8 to 9 percent 
cross linkage is commercially successful as a 12-hour ap- 
petite suppressant. The >80 mesh size of this drug in 
this cross linkage is unsatisfactory for this use in that it 
releases the drug too rapidly and undesirable side effects 
are observed. However, at 15 percent cross linkage 
satisfactory results are obtained. Ephedrine in the >80 
mesh size likewise release the drug too quickly. The 
—20-+40 mesh resin complex of this drug it satisfactory. 
Methyl scopolamine on —20+40 mesh has ibeen success- 
fully used on patients at 25 to 35 mgm. in a single dose. 
This is three to eight times the normal non-resinated sin- 
gle dose. 
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In an effort to determine the effect of other factors 
than particle size and cross linkage on the release drugs 
from culphonic acid resin complexe: having small 
amounts of bound drug. In general while it is preferable 
to have the resin complex saturated with the drug, satis- 
factory results can be obtained with much lower amounts 
than saturation, even down to five percent of saturation 
and lower with most drugs. The amphetamine sulphonic 
acid resin complex, for example, was suitable when only 
1.76 percent of the amphetamine was bound to the resin. 
And, it was also satisfactory when the resin was substan- 
tially saturated with amphetamine to the extent of 40.7 
percent. Atropine on the other hand when adsorbed 
on a cOarse mesh sulphonic acid cation exchange resin 
in a concentration of 1.6 percent was unsatisfactory and 
it was apparent that at this concentration practically all 
of the atropine was on the surface of the resin where it 
would be quickly eluted by the gastric juice. However, 
by increasing the concentration of bound atropine by 
using excesses of atropine with the sulphonic acid resin and 
giving a time of contact of several hours, a suitable com- 
pound could be obtained which would have a slow re- 
lease by the gastric juice throughout the time the product 
‘waz in the stomach and which could be used in twice the 
normal dosage amount for) atropine sulphate. 

In summary, the conditions necessary to obtain an ad- 
sorption drug compound whose drug will not be com- 
pletely released during the period of time that the ad- 
sorption compound is in the stomach vary greatly and 
are quite critical. The conditions of cross linkage, par- 
ticle size, and minimum percent adsorption have been set 
forth above for various drugs reacted with sulphonic 
acid cation exchange resins. The principles set forth 
above and the disclosure of suitable elution tests teach 
how to prepare suitable amine and nitrogen heterocyclic 
sulphonic acid adsorption compounds than those spe- 
cifically disclosed. And, the dosage ranges for such 
compounds can also be readily established from a knowl- 
edge of the conditions set forth above for disclosed drugs 
accompanied, if desired, by simple non-inventive check 


The following procedures for preparing specific ad- 
sorption compounds, tests on such compounds, and the 
preparation of capsules, tablets, and syrups in suitable 
dosage amounts are intended to be illustrative and not to 
limit the invention to any of the specific details. 

In the examples given and elsewhere in the specification, 
the sulphonic acid cation exchange resins are often desig- 
nated by some term such as IR-120, Amberlite IR-120, 
XE-69 and the like. These des:gnations are trade names 
but, rather than rely upon the name itself and whatever 
information be obtained from the manufacturer or in the 
published literature, the products are identified in this 
specification as follows: 

IR-120: A water insoluble sulphonated polymerizate of 
polyvinyl aryl compound made in accordance with Exam- 
ple One of United States Patent No. 2,663,007 except that 
7.5 parts by weight of divinyl benzene are used instead 
of the 10 parts. The particle size is such that approxi- 
mately 90 percent of the particles are retained on a 40 
mesh screen, 5.67 percent on a 20 mesh screen, and 3.33 
percent on a 60 mesh screen. The product can be con- 
sidered as substantially consisting of particle size of be- 
tween 20 and 40 mesh. The cross linkage is between 7 
percent and 8 percent. ; 

XE-69: The same as IR-120 except that substantially 
all particles pass through an 80 mesh screen and are re- 
tained on a 400 mesh screen. 


Example i 
To 370 grams of moist’ Amberlite IR-120 resin (225 
grams of dry resin) suspended in distilled water was 
added an amount of amphetamine base sufficient to yield 
a product containing approximately 40 percent dl-amphet- 


1 


amine base. The mixture was stirred for two hours and 
dried for 15 bours at 60° C. The di resin complex was 
fovad to contain 41.0 percent di-amphetamine. The 
screen analysis was essentially the same as that indicated 
for the resin uncombined. 

The screen analysis is given in Table X. 


The d-resin complex was made following the same 
procedure as described for the di resin complex above. 
The di-amphetamine content was 44 percent and the 
screen analysis was essentially the same as that for both 
the di complex and the unreacted resin. 

Equal portions of the dl-resin complex and the d-resin 
complex were mixed to yield a product having the pre- 
ferred ratio 1:3::/:d amphetamines. 

The product was then subjected to gastric and intestinal 
tests. Table XI gives the result of the gastric test using 
simulated gastric juice at 37° C, 


TABLE XI 


Percent Bound Amphetamine 
Released In Indicated Volume 


The following table gives the results of the intestinal 
tests using simulated intestinal juice. The simulated in- 
testinal juice was allowed to drip over the amphetamine 
complex at a flow rate of 15 ml. per hour. The table 
shows the percentage of bound amphetamine released 
during the time interval indicated. 


TABLE XII.—PERCENT BOUND AMPHETAMINE 
RECOVERED FROM ELUENT 


Time of exposure: 
1 hr. 


On the basis of the laboratory tests shown above, the 
product was filled into capsules, each capsule containing 
20 mg. of amphetamine (as the 1:3::l:d amphetamine 
resin complexes). Patients were given single capsules as 
a daily dose. Clinical results show that the capsules 
were effective in suppressing appetite and inducing mood 
amelioration over approximately a 12 hour period, and 
when taken by the patient in the morning, the individual 
did not require further medication until the following 
morning. The single dose of 20 mg. base as the resin 
complex administered in the morning appeared to be 
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substantially superior to 10 mg. dosages of the phosphate 
four times daily and gives less in the way of untoward 
reactions such as physiologic overstimulation and in- 
oc The product may also be administered in tablet 

rm. 

Following are typical manufacturing procedures for 
the manufacture of amphetamine resin complexes and 
capsules containing such complexes: 


THE MANUFACTURE OF ¢-AMPHETAMINE-RESIN-COM- 
PLEX 
To 100 lbs. of Amberlite IR-120, 40 gallons of water 


is added. During agitation, 33.06 Ibs. d-amphetamine is 
added slowly to the slurry. After the addition of the d- 


amphetamine, the complex is agitated for an additional 
three hours and is then washed to neutrality. The prod- 
uct is then spread thin and dried at 110° F. 


THE MANUFACTURE OF 4-AMPHETAMINE-RESIN-COM- 
PLEX 


To 100 Ibs. of Amberlite IR-120, 40 gallons of water 
is added. During agitation, 33.06 Ibs. dl-amphetamine 
is added slowly to the slurry. After the addition of the 

dl-amphetamine, the complex is agitated for an addi- 
tional three hours and is then washed to neutrality. The 
product is then spread thin and dried at 110° F. 


MANUFACTURING PROCEDURE FOR BIPHETAMINE- 
RESIN-COMPLEX CAPSULES CONTAINING 12.5 MG. OF 
AMPHETAMINE BASE 


Transfer 494 Ibs., 13 ozs., and 315 grains of dicalcium 
phosphate to a mixer, and add 5 Ibs., 9 ozs., and 67 grains 
of animal charcoal and mix for ¥% hour. Then add 5 
Tbs., 9 ozs., and 67 grains of magnesium stearate by 
screening through 40 mesh screen and mix for an addi- 
tional hour. Transfer material to a mixer and add 25 
Ibs., 6 ozs., and 328 grains of dl-amphetamine as the 
resin complex and 25 Ibs., 12 ozs., and 247 grains of d- 
amphetamine as the resin complex (40.0 percent am- 
phetamine) and mix for four hours, take sample and 
continue mixing for one and 4% hours. Capsulate in 
black and white capsules. 


SUMMARY TO AMPHETAMINE AND OTHER ADREN- 
EEGIC AMIND SULPHONIC ACID RESIN COMPLEXES 


The particle size can vary to almost any extent de- 
pending upon the cross linkage, satisfactory results having 
been obtained with complexes having particle sizes vary- 
ing from 10 mesh to 400 mesh with cross linkage of 17 
percent to one percent. With a cross linked resin acid 
complex of 8-9 percent, a suitable composition for the 
majority of the particles of the complex between 10-50 
mesh; and preferably 80 percent within that range since 
20 percent of finer such as 200 mesh is nearly equiva- 
lent to adding a pure unadsorbed compound such as 
amphetamine sulphate or phosphate. With a cross linked 
resin of approximately 15 percent the particle size can 
be 100 mesh or finer up to about 400 mesh, thus allow- 
ing the practical use of the amphetamine as an aqueous 
suspension, the coarse 40 mesh beads not making a satis- 
factory suspension due to their size. 

The unit dosage amount for suitable resin adsorption 
compounds can vary rather widely but preferably is at 
least twice the average amount for the common ampheta- 
mine salt. (Unit dosage amounts are always in this 
specification calculated as amine base in order to have 
a common basis for comparison.) For example, 20 mg. 
of amphetamine as the resin complex is approximately 
equivalent to 32 mg. of amphetamine phosphate and 
pearly 60 mg. of amphetamine sulphate. The short act- 
ing, quickly. adsorbed common salt form of the drug is 
always given at a substantially lower dose than is the am- 
phetamine sulphonic acid resin complex. The resin com- 


1, Plex containing 12.5 mg. of amphetamine will be effec- 


tive for 12 hours, whereas the 5 mg. amphetamine phos- 
phate (2.9 mg. of amphetamine) ail only last 4 hours. 

The minimum dosage amount of amphetamine sul- 
phonic acid resin complex for an eight hour or longer ef- 
fect is approximately $ mg. The maximum unit dose is 
about 40 mg. for appetite suppression but can be as high 
as 60 mg. when used as a stimulant. Even at 40 mg. with 
the resin complex the side effects are nd worse than 10 
mg. of amphetamine as the amphetamine Phosphate or sul- 
phate. 

In place of amphetamine, other appetite suppressants 
may be used to form sulphonic acid resin adsorption com- 
pounds or complexes. 

My co-pending application S.N. 527, 130, filed August 
8, 1955, discloses methamphetamine alpha-methylphen- 
ethylmethyl amine) as well as amphetamine (alpha-meth- 
ylphenethyl amine) and like substituted amphetamines, 

The following example shows the preparation of 
d-methamphetamine resin complex: | 


Example 2 


Twenty-five grams dried IR~120 (H+) | resin suspended 
in 70 mls. H,O and stirred 30 minutea. 20.0 gms. d-meth- 
amphetamine was added with stirring and stirring con- 
tinued for three hours. No detectable beat was evolved 
during the reaction. On completion of stirring, the super- 
natant was essentially clear although the odor of metham- 
phetamine was present. The resin complex was washed 
with successive one-liter portions of distilled water on a 
sintered glass filter until the pH of the filtrate was neutral. 
The resin complex was then dried in a 60° C. oven. 

The percentage composition of the resin complex was 
41.61 percent of methamphetamine. | 

The sulphonic acid complex of methamphetamine can 
be used in dosage amounts from approximately 5 mg. to 
50 mg. of amine base in the complex for eight to 14 hours’ 
appetite suppression, 

Another suitable resin complex can be made by reacting 
IR-120 with Preludin (3-pheoyl-3 methyl morpholine). 
This resin adsorption compound can also be used as an 
appetite suppressant at a recommended dosage of twice 
the average dose for the amine base as the phosphate. 

Another adrenergic amine which can' be used as the 
resin complex at twice its average common salt or amine 
base dosage in a single dose is propadrine. A satisfactory 
dosage range is 75 mg. to 200 mg. with an optimum dose 
of 100 mg. 

The adrenergic amines can all be reacted with sulphonic 
acid cation exchange resins to give adsorption compounds 
which can be orally administered to a patient in at least 
twice the normal dosage amount for the common salt for 
the purpose of cight hour or longer effectiveness for the 
treatment of the conditions for which the common salt is 
used, A sulphonic acid resin having a particle size of 10 
to 50 mesh and cross linkage of 8-9 percent is suitable for 
all these adrenergic amines but as shown above finer par- 
ticle size, such as 100 mesh, is suitable! when the cross 
linkage is increased to, for example, 15 nt. 

Many of the adrenergic amines chemically combined 
with sulphonic acid cation resins are suitable for the treat- 
ment of depressive states and also for the treatment of 
asthmatic conditions. The sulphonic acid resin adsorption 
compounds of propadrine and ephedrine! are suitable for 
oral administration in the treatment of asthma. 

Example 3 | 

To 96.3 mg. of moist Amberlite IR-120 resin (25.0 
grams of dry resin) suspended in distilled water was 
added 25.0 grams of ephedrine sulphate. The mixture 
was stirred for six hours, washed with water and dried 
for fifteen hours at 60° C. The resin coinplex was found 
to contaitt-34.01 percent ephedrine adsorbed thereon as 
ephedrine cation. The screen analysis, as shown in Table 
XIII, was essentially the same as that indicated for the 
resin uncombined. 


2,000,889 


The product of Example 3 was then subjected to simu- 
lated gastric and intestinal juice elution tests. Table XIV 
gives the result of the gastric test cluting with simulated 
gastric juice (as an artificial gastric medium). 

TABLE XIV.—PERCENT BOUND EPHEDRINE 

RELEASED 


Time of exposure: 


The following table gives the results of the intestinal 
tests using simulated intestinal juice after the resin was 
exposed to simulated gastric juice, as shown in Table XIV. 
The simulated intestinal juice was allowed to drip over the 
ephedrine complex at a flow rate of 5 ml. per hour. The 
table shows the percentage of bound ephedrine released 
during the time interval indicated. 

TABLE XV.—PERCENT BOUND EPHEDRINE RE- 
COVERED FROM ELUATE 


Time of exposure: 


The total ephedrine eluted by the gastric and intesti- 
nal juices in the above tests was 72.5 percent of the 
original amount on the resin. 

The adsorption product of Example 3 was substan- 
tially saturated with ionically bound ephedrine as the 
epbedrine cation. This was likewise true for propa- 
drine. 


The partially saturated adsorption products of ephed- 
rine or propadrine with sulphonic acid cation exchange 
resins were made by following the procedure of Example 
3 except that the amount of ephedrine or propadrine ad- 
sorbed on the base was regulated by regulating the amount 
of ephedrine or propadrine contacted with the resin. 


The following example shows the preparation of a S 


sulphonic acid cation exchange resin complex of ephed- 
rine which is approximately 75 percent saturated with 
ephedrine base: - z 
Example 4 

The sulphonic acid cation exchange resin IR-120 hav- 
ing a particle size such that substantially all the par- 
ticles are retained by a 40 mesh sieve but pass through a 
5 mesh sieve, the particles being of round bead shape, was 
suspended in water in the proportion of 25 grams of the 
dry IR-120 resin in 200 mil. of water. 12.0 grams of 
ephedrine sulphate was added and the mixture stirred for 
approximately one hour and’ 30 minutes, filtered, washed 
copiously with water and dried at approximately 50° C. 
overnight. The yield was 32.5 grams and the assay was 
25.4% by weight ephedrine corresponding to approxi- 
mately 75% saturation. The adsorption compound ob- 
tained by this process was in smooth bead form and was 
screened to a particle size of —20 to +40 mesh. 
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various amounts of ephedrine adsorbed on sulphonic 
acid cation exchange resins: 
TABLE XVI.—EPHEDRINE RESIN COMPLEXES 
ELUTION DATA 
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It will be seen from the above table that with XE-69 
resin, which is a fine particle size sulphonic acid cation 
exchange resin, that the ephedrine is nearly 90 percent 
eluted by the gastric juice in the first hour. This resin 
complex is thus only slightly better than ephedrine sul- 
phate or ephedrine chloride which has not been adsorbed 
on the cation exchange resin. On the other hand, the 
ephedrine resin complex made by adsorbing the ephedrine 
cation on the relatively coarse IR-120 resin is slowly 
eluted by gastric and intestinal juices over a six hour 
period and thus is substantially superior to the unad- 
sorbed ephedrine sulphate or chloride. The table also 
shows that with the saturated complex the amount eluted 
by the gastric juice in the first hour is much higher than 
that eluted in the second and third hours. It has been 
found that in order to substantially decrease this high first 
hour elution the resin complex should be partially satu- 
rated, preferably below 75 percent ephedrine cation ad- 
sorbed. The same results bold for propadrine resin com- 
plexes as well. 

On the basis of the laboratory tests shown above, the 
ephedrine and propadrine adsorption compounds made 
from IR-120 resin and of —20 to +40 particle size were 
filled into capsules, each capsule containing 50 mg. of 
ephedrine or propadrine calculated as the cation. Pa- 
tients were given single capsules as a daily dose, Clini- 
cal results show that the capsules were effective in allevi- 
ating asthma over approximately a 12 hour period, and 
when taken by the patient in the morning, the individual 
did not require further medication until evening. The 
single dose of 50 mg. administered in the morning ap- 
peared to be substantially superior to 25-50 mg. dosages 
of ephedrine or propadrine sulphates three to four times 
daily and gave less in the way of untoward reactions 
such as physiologic over stimulation, insomnia and a rise 
in blood pressure. It thus appeared that the epbedrine 
and propadrine in the form of the resin adsorption com- 
pound having a particle size of —20 to +40 mesh and a 
cross-linkage of 3-17 percent is more potent in the allevi- 
ation of asthma than a greater amount of the ephedrine 
and propadrine in the form of a sulphate, as well as hav- 
ing a less toxic effect. 

The dosage unit for the treatment of bronchial asthma 
for the sulphonic acid ephedrine or propadrine resin 
compounds of this invention is a minimum of approxi- 


5 mately 10 milligrams of the composition on the basis of 


the ephedrine or propadrine cation adsorbed, The max- 
imum dosage unit in order to avoid deleterious side effects 
is approximately 300 milligrams on the basis of the 
ephedrine or propadrine base adsorbed. The adsorption 
compound alone or mixed with pharmaceutically accept- 
able carriers is suitably given to the patient for the 
treatment of asthma in 25 to 300 milligrams and gener- 
ally 25 to 50 mg. amounts (on the basis of the ephedrine 
base) once every 12 hours. Compare this with the nor- 


The following Table XVI gives the elution data for 75 mal dosage of 25-50 milligrams of ephedrine sulphate 
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or propadrine sulphate administered three to four times 


a day. 

The following table shows toxicity data for ephedrine 
sulphate and for the XE-69 saturated (37.2%) adsorp- 
tion compound of ephedrine sulphate; the IR~120 satu- 
rated (34.1%) and the IR-120 complexes at 18.0 per- 
cent and 10.0 percent: 


TABLE XVII 


TR-120..... 
IR-120..... 


TR-120..... 


The toxicity tests were confirmed by blood pressure 
tests on dogs. In paired dogs, 5 mg. of ephedrine resin 
complex at the maximum point of response gives the 
same blood pressure effect as does 2 mg. of ephedrine 
as the sulphate. 2 mg. of the resin complex gives slightly 
less maximum blood pressure effect than does one mg. 
of the sulphate. 

The resin complexes of this invention can be used as 
such or they can be mixed with other pharmaceutically 
compatible ingredients or excipients. For example, it 
may be desired to give the complex in capsules, pills, 
tablets, or as a powder, or even in syrups, elixirs, or 
emulsions. The resin complex can be intermixed with 
flavoring and coloring materials, clay, bentonite, antacids 
such as hydrated magnesium trisilicate, bismuth suboxide, 
zirconium subcarbonates, sodium alginate, emollients 
such as methyl cellulose, gastric mucin, carboxymethyl] 
cellulose, and the like, or with naturally occurring gums 
and mucilages, gelatin amino acids and their salts, pep- 
tones, peptides, or with any other ingredients cooperative 
therewith and not incompatible therewith. The concen- 
trate can vary from 100 percent resin complex (about 30 
percent ephedrine or propadrine base) to 0.1 percent by 
weight (ephedrine or propadrine base) and lower with 
the physiologically innocuous carrier. 

The antihistaminic amines and nitrogen heterocyclic 
compounds are particularly suitable to compound with 
sulphonic acid cation exchange resins since these com- 
pounds in the form of their common salts have such 
deleterious side effects that they must be orally adminis- 
tered in unit dosage amounts which are effective only four 
hours or less, and in order to maintain the effect they are 
given generally before or after each meal. All of the 
antihistaminic nitrogen compounds when chemically com- 
bined with a sulphonic acid cation exchange resin (fol- 
lowing the principles of particle size and cross linkage 
explained above) can be given in a unit dose containing 
at least twice the average dose of drug base as is in the 
common antihistaminic salt, having an oral LD-5O in 
rats of at least twice the common salt, and are effective 
eight hours or longer. 

All basic nitrogen containing antihistaminic agents 
can be reacted with sulphonic acid cation exchange resin 
to obtain pharmaceutical preparations which have 10 
bour or greater sustained effectiveness without deleterious 
tide effects. Suitable compounds have the general for- 
mula: R—X—C—C—N where X is nitrogen, oxygen or 
carbon connecting the side chain to the nucleus. Gen- 
erally the nucleus must have a minimum of two aryl or 
aralkyl groups (or equivalent in a polycyclic ring system). 
Suitable specific antihistamines for use in this invention 
are all those disclosed in chapter 41, pages 12 and 13, of 
Pharmacology in Medicine by Victor A. Drill. The 
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Table 41-1 te ncrporate i ths aptaon by reer 


<The sulphonic acid resin adsorption compound chem- 
ically combined with the antihistamines of Table 41-1 of 
the above reference can be used in the same manner as 
the unadsorbed compounds in two to four times the aver- 
age unit dose (on the basis of the antihistaminic base). 


Particularly satisfactory results are obtained with the 
salts of sulphonic acid cation exchange resins and anti- 
histaminic bases having the formula: | 


CH Ba 
SN 0m cm NS 
Re 


ep: () 


wherein R, is the a-pyridyl group 


<> 


and R, is the benzy! group. 


On 


4 substituted benzyl group or one of the: isosteres of 


the benzyl group, such compounds including pyrila- 
mine (Neo-Antergan), methapyrilene (Histadyl), chlo- 
rothen (Tagathen), thenyldiamine (Thenfadil), thonzyl- 
amine (Neohetramine) and methafurylene (Foralamin). 
Highly satisfactory cation exchange resins are the water 
insoluble sulphonated polymerizates of poly vinyl aryl 
compounds such as those disclosed in the D’Alelio Patent 
No, 2,366,007. Especially satisfactory results from the 
point of view of sustained release have been’ obtained by 
reacting an antihistaminic base with a water insoluble 
sulphonated polymerizate of a mixture comprising di- 
vinyl benzene and styrene, the polymerizate’ being cross- 
linked to the extent of about 7-8 percent, and the final 
resin salt having a particle size of between approximately 
10 and 80 mesh. 

An illustrated formula of a suitable cation exchange 
resin salt of an antihistaminic base is given below, A rep- 
Tresenting a resin nucleus: 


[0] 


(CH):—-N. 


Ne eur aa 


The following examples will illustrate the invention. 


75 In these examples the term XE-100 is a sulphonic acid 
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cation exchanger having 2 4-5 pezcent cross linked poly- 
vinyl-styrene ucicus; the term IR-120 is used to rep 
resent the sulphonic acid ication exchange in of Ex- 
ample 1, of Patent No. 2,366,007; XE-59 is 

{R-120 but more than 80 mesh; Dowex 16~S0 is the sul- 
phonic acid cation exchange resin identified as Dowex-50 
jn Industrial Engineering Chemistry. vol. 40, pp. 1351- 
1355, and in U.S. Paicnt No. 2,366,007, and may be used 
in place of IR-120. 


Example 4a.—Pyriiamine resin salt 


To 20 gms. of dried IR-120 resin suspended in about 
600 mis. of distilled water, slowly add pyrilamine base 
with stirring. The initial pyrilamine addition caused 
beat production and particles of resin to agglomerate 2s 
a heavy mass, and hence render stirring inefficient. Fur- 
ther addition of the same caused no increase in agglomera- 
tion although progressive removal of the base from the 
suspension was evident until saturation which appeared 
to occur at about 15 mis. grossly. The addition covered 
about three days with continued stirring. By analysis, 
the complex contained 47.9 percent pyrilamine base. The 
dissociation properties will be found in Summary 1. 


Example 5.—Pyrilamine resin salt 


20 gms. of wet XE-100 mixed with water and 10 gms. 
of pyrilamine were mixed with 5 percent surfactant aque- 
ous solution (polysorbate 80) until a good dispersion re- 
sulted. The pyrilamine solution was added with stirring, 
slowly to the resin. It ‘was stirred for approximately 2 
hours, filtered, washed with water, and oven dried. By 
analysis, the complex contained 9.5 percent pyrilamine 
base. The dissociation properties of this produce are 
shown in Summary 2. | 


Example 6.—Pyrilamine on XE-69 


vent are 

is stirred for two hours, 

suspension in 200 ml. of water and filtered. 

by suspension is repeated three times. The resulting 
complex is dried in the oven at 58° C. 


Example 7.—Pyribenzamine on XE-69 


To 10 grams of XE-69 in the hydrogen phase suspended 
in 50 ml. of water are added the base obtained from 20 
gms. of pyribenzamine hydrochloride. The mixture was 
allowed to stand over the weekend, was filtered and 
washed by resuspending the solid in 200 ml. of water. 
After filtration, the solid was washed once with 30 per- 
cent aqueous acetone filtered and dried in the 58° C. oven 
overnight. 

In the following summaries the cluent used is the 
same as that described in the U.S. Pharmacopocia, vol. 
XV, pp. 1094-1095, except for the omission of enzymes. 


SUMMARY i 
(For Example 4s) 


Drog: Pyrilamine. Complezing agent: IR-1%. 
Experimental results: Sample size 5 gm. Equivalent to 718.9 mgm. of 
pyrilamine. 


{ | 
| Kjeldeni | Percent 
1, BR. j Elstwd 


j | 
Sample | Etuent Used | Collected, ; Time, 
| ! ce. min. 


No. } 


; Art. Gastric } 
\ 
\ Juice. H 


SS SSE S| 


f 
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SUMMARY 2 
(For Example 5) 


Drug: Pyrtlamire. Complezing agent: XE-100. 

re ata results: Sample s120 1.5 gm. Zquivalent to 142.5 mgm. of 
pyrilamine. 

| i j Tat 

| Volame | Tmo, | Kjeldabl | Percent 


Sam) ' 1 
a | Collected, | ‘min.’ | Ny, mg. | Bloted 


Eluent Used Co 


Percent eluted by acid, 5.3% in 2 brs., 30 min. 
Parcant eluted by base, 5. ei 
Total percent eluted, 10.4% over 6 


The above data was based 
gastric juice and simulated intestinal juice 
50 cc. per hour. 

A suitable dosage unit for 8-14 hour effectiveness 
of a pyrilamine sulphonic acid resin complex (IR-120) 
is 20 mg. to 200 mg. of pyrilamine base. An optimum 
dosage is 60 mg. 

Another satisfactory antihistaminic sulphonic acid resin 
complex is the phenyltoloxamine resin complex. 

The following examples will also illustrate the inven- 
tion. In these examples the term IR-100 is a sulphonic 
acid cation exchanger having a 4-5 percent cross linked 
polyvinylstyrene nucleus, the term IR-111 is used to rep- 
resent a carboxy-sulphonic acid cation exchange resin 
4 to 6 percent cross linked acrylic acid polymer; the term 
IR-120 is used to represent the sulphonic acid cation 
exchange resin of Example 1, of Patent No. 2,366,007; 
the term XE-69 is the same as JR-120 but —80 mesh; 
and the term Dowex 16-50 is used to represent the sul- 
phonic acid cation exchange resin identified as Dowex-50 
in Industrial and Engineering Chemistry, vol 40, pp. 1350- 
1355 and in U.S. Patent No. 2,366,007. 


Example 8 


To 10 gms. of IR-100, cation exchange resin in the 
hydrogen cycle, suspended in 50 mls. of water, are added 
5 gms. of phenyltoloxamine free base. The resulting 
mixture is shaken at frequent intervals, and allowed to 
stand at room temperature for three days. The aqueous 
phase is filtered off, and the resin complex washed twice 
with 25 mls. of acetone and dried. 


on elution with simulaicd 
at the rate of 


Example 9 


To 20 gms. of cation exchanger IR-120 in the hy- 
drogen cycle are added approximately 9 gms. of phenyl- 
toloxamine in the base form. After stirring for 7% hours, 
the suspension is filtered and copiously washed with water, 
sucked dry, and allowed to air dry for two days. The 
resulting product contained by analysis 20.26 percent 
phenyltoloxamine base. The dissociation characteristics 
of this compound will be found in Summary 1, infra. 


Example 10 


To 10 gms. of cation exchange resin, XE-69 in the 
hydrogen phasc, suspended in 200 mis. of water, are 
added 7% gms. of phenyltoloxamine dase. After stir- 
cing two fours, it was allowed to stand over night at 
room temperature. The next day it was stirred for an 
additional 90 minutes, filtered and washed with 1000 ml. 
of water. After filtration, it was allowed to dvy at toom 
remperature. Yield weight 17.3 gms. By analysis, it con- 
tained 46.29 percent phenyltoloxamine basc. The dis- 
sociation study on this product will be found in Summary 
2, infra. : 

Example 11 


To 5 gms. of Dowex 16-50 in the hydrogen cycle «us- 
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pended in 50 mls. of water is added 2 gms. of phenyl- 
toloxamine free base. After shaking at frequent intervals 
for a five hour period, it is allowed to stand at room tem- 
perature for three days. It is then filtered and washed 
with approximately 750 ml. of water and once with 25 
mis. of acetone, and air dried. By analysis, the product 
contained 19.67 percent phenyltoloxamine base. 

In the following summaries the eluent used is the same 
as that described in the U.S. Pharmacopocia, vol. XV, 
pp. 1094-1095, except for the omission of enzymes. 

SUMMARY 1 
Drug: Phenylicloxaming bent, 


lexing agent: IR- 
Sipetiontal erimental results: Bample aise 0.2233 gx. Equivalent to 65.5 mgm. 


Per- 


Mg. cent 
Eluted | Eluted 


Clttitinddd td 
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BSIassecawnuar 


eet ddetd ote 
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This complex did not release at 10 percent of its amine 
in three hours with gastric juice and did not give satis- 
factory results except by the use of excessively high and 
impractical dosage amounts. 

SUMMARY 2 
Drug: Pbenyltolozamine. 
See annie Blee O88? gm. Fquiealent to 226.2 
men. of phenyltoioxamine, 


| 
Sampio No. 


Per. 
Eluent Used 


porn eter ey 


| See 
| 
‘ @eugE2 t 


| wecerscre | 


Lotal perc 
vozamine resin 
“% more than SC percent of 
amine in one hour and least 19 percent of amine in 
three hours when percolated simulated gastric 
juice, 1s from twice to four times the amount of amine 
base that is present in the average dosage amount of 
phenyltoloxamine citrate. The optimum dose is 50 mg. 
und a suitable range for 8-14 hours effectiveness is 25- 
150 mg. 
THE MANUFACTURE OF PHENYLTOLOXAMINE-RESIN- 
COMPLEX 


Add 2 pints, 14 ozs. concentrated (36.5%) hydro- 
chloric acid and 58 lbs., 10 ozs. of XE-69 to 36 gallons 
of deionized water and stir for 20 minutes. The pH 


ge umount for 


complex, which releases i 


Tae co c 
th 


with 
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1 


cent 
Fluted 4 


should be approximately 2. Add 61 ibs., 8 ozs., 378 grs. 7 


. of phenyltoloxamine dihydrogen citrate over 10-30 min. 

with stirring. The pH should be approximately 5. Stir 
. for 2-3 hours and then allow to settle over night. Pump 
' off supernatant and add water to form slurry, pump into 


J ,, filter bag and pull water to within one inch of top of 76 slurry. Continue stirring for 3 hours. 


5 


cake with vacuum. Add more water and allow to stand 
for 15 minutes, Filter, and transfer the icake ¢o trays 
and dry at 120° F. to 3 percent moisture. Pass dried 
material through No. 2 mesh screen. 


MANUFACTURING PROCEDURE FOR PHENYLTOLOX- 
AMINE RESIN CAPSULES | 


Add 61.5 lbs. dry Phenyltoloxamine fesin complex 
to 88.5 lbs. of starch and blend in mixer for 30 minutes. 
Analyze for phenyltoloxamine content aa then fill into 
capsules, 


MANUFACTURE OF ern 


Add 1355 gms. wet IR-120 resin to 8 liters of distilled 
water with stirring. After 10 minutes, decant supernatant 
and add fresh water in same volume. Add 680.4 mgs. 
Ppyrilamine maleate and continue stirring; for 8 hours. 
Allow mixture to stand over night, etir again for 1% 
hours and allow to settle. Decant supernatant and save. 
Wash three times by stirring 10 minutes with 8 liters 
of water. Transfer to funnel and wash by suction with 
30 liters of water. Dry in oven over night. 


MANUFACTURING PROCEDURE FOR MIXED ANTIHIS- 
TAMIND RESIN COMPLEX CAPSULES 


Mix 674.7 gms. phenyltoloxamine resin, 1441 gms. 

west as Wee RS TE and 3369.3 
. dicalcium phosphate in blender for 30 minutes. 
Fill i in brown capeules. 

The basic idea of forming drug sulpbonic acid resin 
adsorption having a particle size and cross 
linkage such that not more than 50 percent of the drug 
would be eluted | by .07 N HCl with .03 N NaCl or sim- 
ulated gastric juice in one hour and the istering of 
these adsorption in a unit dose containing a 
substantially greater amount of drug base|than the nor- 
mal unit dose for the drug base when used in the form 
of the common salt was extended to other drugs than 
the adrenergic amines and the antihistamines. 

Some of the most important preparations developed 
were the compositions coutaining sulphonic acid resin 
adsorption compounds of narcotic nitrogen heterocyclic 
compounds such as morphine, methyl dihydromorphinone 
(Metopon), codeine, dihydrocodeine, and dihydroco- 
denone. The art had Jong desired analgesic and anti- 
tussive preparations which could be orally administered 
to 8 patient when toe person retired in the evening and 
which would remain effective for at least eight hours. It 
was found that sulphonic acid cation exchange resins 
having a fine particle size of approximately 80 to 400 
mesh and a cross iinkage of one to 20 percent would re- 
act with morphine, Metopon, codeine, dibydrocodeine, 
and dinydrocodeinon: io give adsorption compounds 
which would be effective 8 to 14 hours and which had 


5 the further advantage that they could be administered 


as suspensions or syrups. The cross linkages of one to 
10 percent were faster ncting in the fine particle size and 
for the narcotic basic morphine derivatives were found 
to be satisfactory and preferable to the high cross linkage 
resins. The coarser particle size resins such as 20-50 
mesh were also satisfactory in one to 10: percent cross 
linkage but were slower acting and were 400 coarse for 
comfortable use in suspension. 

The following disclosure and specific examples relating 
to narcotic resin complexes are given to illustrate other 
embodiments of suitable resin complexes and pharma- 
ceutical preparations coming under my invention. 

Example 12 | . 

The adsorption compound was by suspend- 


0 Prepared 
ing 8.00 gms. of dried IR-120 in the hydrogen cycle in 


about 100 mls. of distilled water and stirred for about 1 
hour. Dissolve 5.00 gms. of dihydrocodeinone bitartrate 
in about 400 mis. of distilled water and! add to resin 
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The compound contained 26.22% by weight of dihy- 
drocodeinone, 

‘A sample of 1.000 gm. of the above resin adsorption 
compound equivalent io 262.2 mg. of dihydrocodeinone 
was tested for its hydrolyzing rate in simulated gastric 
juice (acid) and intestinal juice (base) with the follow- 
ing results: 


Percent ciuted by acid, 26.11% in 3 brs. 

Percent eluted by base, 36.81% in 6 hrs. 

Total percent eluted, 62.92% over 9 hrs. 
Example 13 

The adsorption compound was prepared by dissolving 
6.000 gms. of dihydrocodeine bitartrate in 100 ml. of 
water. pH 3.48, Adjust pH to 8 with .2 M NaOH. 
Mix for 10 minutes and then add 12,000 gms. of XE-69 
in the hydrogen cycle. Mix for one and % hours. Wash 
and decant and dry over a week end. 

The compound contained 19.16 percent by weight of 
dihydrocodeine. 

A sample of .3158 gm. of the above resin adsorption 
compound equivalent to! 60.50 mg. of dihydrocodeine 
was tested for its hydrolyzing rate in simulated gastric 
juice (acid) and intestinal juice (base) with the follow- 
ing results: 

Percent eluted by acid, 98.60% in 3 hrs. 

Percent eluted by base, 20.79% in 3 hrs. 

Total percent eluted, 119.39% over 6 hrs. 
Example 14 

The adsorption compound was prepared by suspend- 
ing 8.00 gms. of dried IR-120 resin in the hydrogen cycle 
in about 100 mls. distilled water and stirring for about 
one hour. Dissolve 5.00 gms. of codeine phosphate in 
about 200 mls. of distilled water and add to resin slurry. 
Continue stirring for about three hours. 

The compound contained 27.50% by weight of cadgine. 

A sample of 1.000 gm. of the above resin adsorption 
compound equivalent 0,275.0 mg. of codeine was tested 
for its hydrolysis rate in simulated gastric juice (acid) 
and intestinal juice (base) with the following results: 
Percent eluted by acid, 29.43% in 3 hours. 

Percent eluted by base, 40.63% in 8 hours. 
Total percent eluted, 70.06% over 11 hours. 
Example 15 

The adsorption compound was prepared by slurrying 
8.00 gms. of XE-69 resin in the sodium cycle with about 
100 mls. of distilled water and stirring for %4 hour. 
Dissolve 5.00 gms. of codeine phosphate jn a minimal 
amount of distilled water (about 7.00 mls.). Add slow- 
ly with stirring to the resin slurry. pH of reaction mass 
4.90. Stir for six bours and allow to stand overnight. 
Filter off and wash well. Place in 60° oven to dry. 

The compound contdined 25.13 percent by weight of 
codeine. 

‘A sample of 1.000 gm. of the above resin adsorption 
compound was tested for its hydrolyzing rate in simulated 
gastric juice (acid) and intestinal juice (base) with the 
following results: 


Percent eluted by acid, 45.29% in 3 hours. 
Percent eluted by base, 7.33% in 3 hours. 
Total percent eluted, 52.62% over 6 hours. 


Following is an example of a suitable narcotic resin 
syrup: 

150 gms. dihydrocodeinone sulphonic acid resin com- 
plex made by the process of Example 12 except for the 
substitution of XE-69 for IR-120, are stirred into 500 ml. 
of 35 percent grain alcohol containing 200 grams of su- 
crose and 10 grams of carboxy methyl cellulose plus fla- 
voring and coloring. After blending, the resultant sus- 
pension is diluted to one liter with water. 
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The compound which has superior antitussive effect 
over other morphine compounds is the resinous adsorption 
compound of dihydrocodeinone. The dosage unit as a 
cough suppressant for this preparation is a minimum of 
approximately 3 mgs. of preparation on the basis of di- 
hydrocodeinone. The maximum dosage in order to avoid 
deleterious side effects, such as nausea, ctc., is approxi- 
mately 60 mgs. of the dihydrocodeinone. 

The dihydrocodeinone resin adsorption compound 3s 
suitably given to the patient in S$ mg. amounts (on the 
basis of the amount of pure drug) once every 12 hours. 
Compare this with the normal dosage of 10 mg. of dihy- 
drocodeinone bitartrate given every 2 to 4 hours, i 
dosage is not as effective as the resin compound. 

The dihydrocodeine resinous adsorption compound for 
antitussive effect can suitably be used in amount coptain- 
ing from five to 100 mgs. of dihydrocodeine. For anu- 
tussive effect the daily dosage is about 20 mg. on the basis 
of the dihydrocodeine. For analgesia 10 mg. of the resin 
js administered orally once every 12 hours and gives su- 
perior effect over the normal daily dosage of 30 mg. of 
codeine phosphate every two to four bours. 

The morphine in the morphine resin compound can suit- 
ably be present in from two to about 30 mgs. This com- 
pound has both high antitussive and analgesic effect, but 
because of its habit-forming characteristic is not often 
used. However, by the use of the resin the daily effective 
dose is greatly reduced. 

The codeine resinous adsorption compound, like oo- 
deine itself, has some antitussive effect, but is particularly 
valuable as an analgesic. For this latter purpose it is swit- 
ably present in the resinous adsorption compound in from 
three mgs. to 60 mgs. 

My invention includes sustained release tranquilizer and 
antispasmodic preparations. Applying the principfes of 
particle size and cross linkage set forth above, amine tran- 
quilizers and antispasmodics can be reacted with a sul- 
phonic acid cation exchange resin to give an adsorption 
compound which can be used in a unit dosage amount sub- 
stantially greater than the average dosage amount of the 
unadsorbed drug, such as in twice the average dosage 
amount or in an amount sufficient to last 8 to 16 hours 


Jonger. 

The following example of a specific antispasmodic ad- 
sorption compound is representative of what can be done 
for all such drugs by the practice of my invention. 

The dipbenyl-dimethyl-aminovaleramides sold under the 
trademark Centrine are potent anticholinergic and anti- 
spasmodic agents and are useful in the treatment of gas- 
tric ulcer, duodenal ulcer, pyloraspasm, and hypotropic 
gastritis. 

These compounds generally in the form of sulphate salt 
are orally administered to the patient in solution, tablet, 
or capsule form, 

The usual patient requirement for Centrine is about 5 
mg. three to four times daily. If the amount is increased 
in order to decrease the number of dosages per day del- 
cterious effects are obtained, and even with the dosage of 
.5 mg. three to four times daily phenobarbital is recom- 
mended for use with the Centrine. 

‘Another object is to provide a resinous diphenyl-dimeth- 
yl-aminovaleramide compound which requires not more 
than two doses per 24 hours, and which even with such 
long time intervals does not result in the deleterious effects 
produced when one attempts to decrease the dosage 
period of the dipbeny!-dimethyl-aminovaleramide com- 
pounds hitherto used, such as Centrine. 

A further object is to provide a homogeneous anti- 
cholinergic and antispasmodic compound which without 
the necessity of complicated and expensive enteric coating 
procedures will release its drug action in smail uniform 
amounts over a long period of time, so that there is no 
quick spurt of harmful release followed by quick depres- 
sion. Instead, in applicant's product there is a plateau of 


75 uniform release of the diphenyl-dimethyl-aminovaleram- 
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ide drug at an effective helpful level without reaching a 
harmful level. 

It has been discovered that the above objects and ad- 
vantages can be attained by reacting a dipheny]-dimethyl- 
aminovaleramide with a sulphonic acid cation exchange 
resin. There is thus obtained an adsorption compound 
consisting of the sulphonic acid cation exchange resin hav- 
ing adsorbed thereon (ionically bound) a cation of di- 
pheny!-dimethyl-aminovaleramide. 

The adsorption compounds of the present invention can 
be represented by the following formula, A representing 
the resin nucleus of a sulphonic acid cation exchange 
resin: 


A80Q:—-Hs—N—C=0 
Cc cH 


cans” SER 


i Ch 


The anticholinergic and antispasmodic dosage unit for 
the above compound is a minimum of approximately .2 
mg. of the compound on the basis of the diphenyl-di- 
methyl-aminovaleramide present, The maximum 
in order to avoid deleterious side effects is approximately 
10 mgs. of the aminovaleramide as the resinous adsorp- 
tion compound given all at one time. 

The water insoluble aminovaleramide compound of 
this invention is suitably given to the patient in .5 mg. 
amounts (on the basis of aminovaleramide) once every 
12 hours as compared to the recommended doses of Cen- 
trine of .5 mg. three to four times daily. 

The drug compound can be administered in capsule, 
tablet or in ‘suspension, alone, or mixed with pharma- 
ceutical carrier. Preferably it is mixed with a buffer. 
One suitable composition consists 5 mgs, of «,a-diphenyl- 
y-dimethylaminovaleramide resin adsorption compound 
(about 20 percent aminovaleramide base) mixed with 
250 mgs. of a buffer composed of aluminum hydroxide 
225 parts by weight, magnesium hydroxide 150 parts by 
weight, and magnesium trisilicate 300 parts by weight. 

The cross linkage of the sulphonic acid resins is sub- 
stantially between 3 and 17 percent, and preferably 5 
to 10 percent, in order to slow down the rate of diffusion 
of stomach and intestinal juices into the resin. Satisfac- 
tory rates of release of drug are obtained with particle 
size of between 20 to 50 mesh rather than at 100 mesh, 

In the following examples IR-120 refers to a sulphonic 
acid cation exchange resin, 7 to 8 percent cross-linked, 
having a particle size such that substantially all particles 
pass through a 20 mesh screen and are retained on a 
50 mesh screen, and made in accordance with Example 


1 of U.S. Patent No. 2,366,007, except that 7.5 parts 5 


of divinyl benzene are used instead of 10 parts. XE- 
69 refers to the same resin as IR-120 except that sub- 
stantially all particles pass through an 80 mesh screen 
and are retained on a 400 mesh screen, 

The following examples will illustrate the invention: 


Example 16.—Sulphonic acid cation exchange resin ad- 
sorption compound of Centrine (a,«-diphenyl-y-di- 
methyl aminovaleramide) 


The resin adsorption compound was prepared by sus- 
pending 3.0 gms. of IR-120 (H+) resin (dried) in 150 
mls, of distilled water and stirring for one hour. There 
was then added 2.0 gms, of Centrine hydrogen sulphate 
(a,a-diphenyl-y-dimethyl-aminovaleramide acid sulphate 
hydrate), and the mixture was stirred for four hours. 
The suspension medium was filtered off and the residue 
was washed with about 600 mls. of distilled water and 
dried overnight at 60° C. The final product was a sul- 


phonic acid cation exchange resin having adsorbed there- 75 


32 
on (ionically bound) 273 pert of Cetin (ome 
to the resin as the cation). 

A sample of .500 gm. of the above resin ¢ 
compound equivalent to 136.7 mgm. of Centrine was 
tested for its hydrolysis rate in simulated gastric juice 
Some) and intestinal juice (base) with the stewing Te- 

its: 


SeBNG@anhti~ 
sepeeneee 
BSRNeEss 
PT Iltaletaltad 
BSRUERRSS 


The procedure of Example 16 was ae XE- 
69 in place of the IR-120 resin. The results| were sab- 
stantially the same except that the product was of 80 
mesh particle size instead of the larger 20 mesh particle 
size of the preceding example. Also, the analysis of 
Centrine ran 32.5%. 

A sample of .342 gm. of the above resin iadsorption 
compound equivalent to 111.1 mgm. of Centrine was 
tested for its hydrolyzing rate in simulated Ces juice 
(acid) with the following results: 


Pereent eluted by acid, 06.02% in 3 brs. 


Particularly satisfactory results as above disclosed bave 
been obtained by reacting sulphonic acid cation exchange 
resins with Centrine compounds. Resin adsorption com- 
pounds have also been made by reacting Elorine sul- 
phate (tri cycliamol sulphate) with sulphonic acid cation 

exchange resins. The combined product is substantially 
equivalent in effect to twice its quantity of the uncom- 
bined Elorine product and can be given to the patient 
in a similar manner to Elorine in one-half the oormal 
Elorine dosage unit once every 12 hours instead of 3 
to 4 times daily. A one-gram sample of the IR-120 
Elorine adsorption compound (equivalent to 341.7 mgm. 
of Elorine) was eluted with gastric and intestinal juice 

with the following result: 


SSESSSSSSSES 
SCORBVNAAD DI 
PBRREBES ES 
ASBRSRSRBS | |. 
t Totstxdatod of ol ot ad 
SEQagsease 


Percent eluted by a ae aie: 
Percent eluted b; 
Total percent. ohated bee ae over 10 hrs. 


Sulphonic acid cation exchange resin set prod- 


154 


2,990,332 


33 
ucts have also been prepared by reacting IR-120 and 
XE-69 in hydrogen form with the following compound: 
TRASENTIN 


HOH {oro 
c—c—o1d—én’ 


a & Xe 


x § 


It has recently been discovered that within certain 
limiting dosage units and certain limiting concentrations 
that certain scopolamine alkyl halides, 
methyl bromide, will remarkably reduce the volume and 
acidity of gastric secretion without producing untoward 
side reactions. This acivity, coupled with reduction in 
motility, renders such compositions extremely useful in 
the treatment of peptic ulcer and other 
disorders associated with hypersecretion and hypermotil- 
ity. Such compositions also exhibited utility in the re- 
lief of ulcerated colitis and regional enteritis. 

Therapeutic compositions containing scopolamine meth- 
yl bromide have been sold in the form of syrups and 
tablets. One form of such product is a syrup having a 
composition such that one teaspoonful contains 1.25 
milligrams of the scopolamine methyl bromide. The rec- 
ommended average dose is one to two teaspoonsfuls three 
or four times daily. ; 

Another product on the market consists of white com- 
pressed tablets containing 244 milligrams of scopolamine 
methyl bromide. The recommended average dose for 

such tablets is one table (244 mg.) orally one-half hour 
before meals and one or two tablets (2.5 or 5 mg.) at 
bedtime. i 

The side effects from the administration of too large 
a quantity of scopolamine methyl bromide are typical 
of the anticholinergic drugs. The most frequent side 
effect is dryness of the mouth often accompanied by 
blurred vision and dizziness. 

In order to minimize the untoward side effects the 
dosage unit for scopolamine methyl bromide in practice 
is from four to about 10 milligrams and the concentra- 
tion of the active drug is regulated by means of carrier 
to from about .04 to about 12.15 percent per dosage unit. 
This gives almost cumplete selectivity of action, achiev- 
ing relief from gastric hypersecretion ana bypermotality 
free from untoward side reactions. 

In the disclosure of Patent No. 2,753,288 the lower 
limit is given as about 22 milligrams and an upper 
limit of 20 milligrams is stated. The 20 milligrams up- 
per limit is nearly ten times that used in practice and 
t is almost the limit of safety rather than the limit of 
oractical value. i 

‘An object of this invention is to provide alkyl scopola- 
nine compositions which will have the same useful phar- 
naceutical effect as scopolamine methyl bromide but 
which can be administered to the patient in at leas: twice 
he amount on the basis of; the active ingredient as can 
ye administered for scopolamine methyl bromide with 
he same or lesser untoward side effects, thus making it 
vossible to give fewer doses per day. 

Another object is to provide a methscopolamine com- 
‘osition which can be administered to the patient only 
nce a day instead of the usual three or four times per 
ay for scopolamine methyl bromide. 

‘Another object is to provide a water insoluble quater- 
ary ammonium derivative of scopolamine which gives 

slow release of scopolamine alkyl halide in the stcinach 
ad which passes into the intestines for further uniform 
‘ow release of the active drug. 

The foregoing and additional objects have been ac- 
smplished by reacting scopolamine lower alkyl salts 

ith cation exchange resins, particularly with sulphonic 


e.g. scopolamine 15 


gastro-intestinal 20 


25 
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acid cation exchange resins, and preferably using resins 
having a particle size of between —80-+400 mesh. The 
novel compounds produced by this reaction are water 
insoluble salts in which the anion of the water soluble 
scopolamine alkyl salt such as, for example, the halide or 
nitrate of the scopolamine alky! salts, is replaced by the 
anion of the cation exchange resin. These materials can 
be represented by the following structural formula: 


CH—CH———CH; O CH,0OH 
[aso] 


of ao nt—o—t_ta 
bn—¢u——ta 
wherein R is a lower alkyl group, such as methyl, ethyl, 
propyl, and butyl, and A is a resin nucleus of a sulphonic 
acid cation exchange resin. 

The compounds of this invention are water insoluble 
quaternary ammonium salts of scopolamine. The com- 
pound above referred to can also be referred to as a sul- 
phonic acid cation exchange resin having adsorbed there- 
on (or ionically bound thereto) a cation of a scopolamine 
lower alkyl salt. The cation, of course, is the same 
regardless of the type of salt and thus may be the cation 
of scopolamine lower alkyl chloride, bromide, nitrate, 
or the like. 

The compounds of this invention can be readily made 
by reacting a cation exchange resin with a solution of 
the scopolamine lower alkyl salt, such as, for example, 
by contacting a sulphonic acid cation exchange resin with 
an aqueous solution of scopolamine lower alkyl chloride. 

All types of cation resins will react with scopolamine 
lower alkyl salts. The carboxylic type cation exchange 
resins are well known and will react with the scopola- 
mine quaternary salts to give water insoluble resinous 
adsorption compounds. However, such compounds hy- 
drolyze too quickly with the gastric juices of the stomach 
and are little, if any, better than the unadsorbed scopol- 
amine compound itself. On the other hand, sulphonic 
cation exchange resins react with the scopolamine lower 
alky! salts to give water insoluble quaternary compounds 
which satisfy the objects of this invention. 

The resin adsorption compounds of this invention are 
preferably substantially saturated with the drug. Sat- 
uration will generally run from about 10 percent to 50 
percent, depending upon the drug and the time of con- 
tact with the sulphonic acid cation exchange resis. How- 


. ever, the resin does not necessarily have to be saturated, 


and as little as 1.0 percent and less of the adsorption 
drug can be present. 

The resin adsorption products can be readily made by 
agitating the ingredients suspended in water until the 
reaction is complete. 

The following disclosures and specific examples relat- 
ing to quaternary scopolamine and atropine resin com- 
plexes are given to illustrate other embodiments of suit- 
able drug complexes and preparations coming under my 
invention, 

Example 18 


To 48 grams of moist Amberlite IR-120 resin (25 
grams dry resin) suspended in distilled water was added 
19.3 grams of scopolamine methyl nitrate. The mixture 
was stirred for six hours and dried for 18 hours at 50° 
C., and was found to: contain 32.6 percent of methyl 
scopolamine. 

The product was a water insoluble quaternary ammoni- 
um salt of scopolamine in which the methyl scopolamine 
cation is jonically bound to the anion of the sulphonic 
acid cation exchange resin, as shown by the representa- 
tive formula above. 

The sulphonic acid groups of the sulphonic acid cation 
exchange resin were substantially saturated; that is, all 
of the groups were substantially completely reacted with 
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the scopolamine lower alkyl salt. The product was 
washed with water before analysis to remove unreacted 
scopolamine salt. However, the test showed that minor 
proportions of unreacted scopolamine lower alkyl! halides 
Or nitrates could be present with the adsorption com- 
pound, although such unreacted material should be kept 
at a minimum, as such material decreases the amount of 
adsorption product which can be used without obtaining 
deleterious side effects. Likewise, as above pointed out, 
the sulphonic acid groups need not ull be reacted with 
the scopolamine alkyl quaternary salt, the result of such 
unsaturation being, mainly, that greater amount of the 
adsorption product is required for equal results. 

The saturated product obtained in accordance with the 
above procedure of Example 18 was subjected to gastric 
and intestinal fluid tests. The resins were eluted with 
simulated gastric juice and simulated intestinal juice and 
the amount of methyl scopolamine analyzed for various 
periods of elution. The following Table XVIII shows 
the results of tests made on several adsorption products in 
accordance with the process of Example 18: 


Gastric Juice 
Elution 


In the above table the percent is the weight percent of 35 


methyl scopolamine in the adsorption compound. The 
sample size is in milligrams. The amounts eluted are in 
milli of methyl scopolamine. The terms XE-69 
and IR-120 are sulphonic acid cation exchange resins as 
described in the specification. 

The slow uniform release of the methyl scopolamine 
drug from the sulphonate type adsorption compound, due 
to its hydrolysis with the gastric juices and intestinal 
juices, is clearly shown in Table XVIII. It is likewise 
shown that the larger particle size adsorption compound 
obtained with the IR-120 resin releases the drug at a slow- 
er rate than the smaller particles size adsorption com- 
pound obtained with the XE-69 zesin. 

The product of this invention was tested on mice and 
rats to compare it with scopolamine methy! bromide and 
scopolamine methyl nitrate. It was fourd that it was im- 
possible to give sufficient amount of the resin complex 
to reach the LD-SO but the experimental data obtained 
indicated that the adsorption compound (resin complex) 
is more than four times less toxic than the uncombined 
scopolamine methyl bromide or nitrate. 

The dosage unit of methscopolamine adsorption com- 
pound for human patients can range from about two mil- 
ligrams to about 80 milligrams on the basis of the methyl 
scopolamine cation in the adsorption product. At above 
80 milligrams the side effects are so serious that the 
product cannot be regarded as safe. This corresponds to 
the effect obtained by the use of about 20 milligrams of 
scopolamine methyl bromide mixed with a carrier. It is 
preferred to use adsorption compound to give from three 
to 50 milligrams of methyl scopolamine. It is not nec- 
essary to mix a carrier with the adsorption compound, 
although this may be done. Of course, it is generally 
practiced in making syrups, tablets, or capsules. It has 
also been found by actual clinical tests that one tablet or 
capsule containing sufficient adsorption compound to give 
from five to $0 milligrams of methyl scopolamine is a 
suitable daily dosage to achieve the desired results with- 
‘out untoward side effect. Preferably the daily dosage in 
a single dosage unit is one capsule in the morning con- 
itaining adsorption compound equivalent to five to 20 milli- 
4 


36 | 
grams of methyl scopolamine followed 12 hours later by 

another dosage unit of the same amount. | 
Of course, smaller dosage units can be given by in- 
creasing the frequency of administration. Less adsorp- 
tion compound corresponding to 2% milligrams of methyl 
scopolamine with only about Yoo percent of methyl sco- 
polamine can be given and is effective for aj short period 

of time. i 
The maximum concentration of the methyl scopolamine 
can run to about 10 percent by weight of ‘the composi- 
tion by mixing the methyl scopolamine adsorption com- 
pound with unadsorbed methyl scopolamine. This can 
be accomplished by contacting the sulphonic acid cation 
exchange resin with a liquid suspension of the quaternary 
ammonium salt for such a time as will substantially satu- 
rate the sulphonic acid groups, and then adding addition- 
al quaternary ammonium salt to the saturated adsorption 
compound. The amount of the combined quaternary 
ammonium salt in the adsorption compound to obtain 
saturation can vary widely by using sulphonic acid cation 
exchange resins having different capacity for bases and 


also by using such cation exchange resins which are ordi- 
narily partially saturated with a base other than the 
quaternary ammonium base. In this way the concen- 
tration of combined quaternary ammonium cation in 
the adsorption compound can vary from approximately 
10 percent to 50 percent of the adsorption compound. 
The additional quaternary ammonium salt can vary with- 
in wide limits but in order to obtain the desirable initial 
quick acting effect without losing the advantage of large 
initial safe dosage the amount of unadsorbéd quaternary 
ammonium salt should vary from about one’ percent to 50 
percent of the total composition. This is! true for thc 
methy! scopolamine, ethy! scopolamine, methyl atropine, 
and ethyl atropine adsorption compounds, and according 
to tests on a representative number of other quaternary 
ammonium therapeutic compounds is a suitable range for 
other quaternary ammonium salts and adsorption com- 
pounds in general. 

The resin adsorption compounds of this invention can 
be used as such or they can be mixed with non-toxic car- 
riers which may be cither a solid material or liquid. 
Bland carriers are, of course, much preferred. The com- 
positions can take the form of tablets, powders, capsules, 
liquid suspensions, or other dosage forms which are par- 
ticularly useful for oral administration. Liquid diluents 
are employed for oral use. Such a mediym can be a 
solvent such as water. The only basic limitations on 
the liquid diluent used are compatibility and palatability. 
The compositions can take the form of scopolamine lower- 
alkyl adsorption compounds, admixed with ‘solid diluents 
and/or tableting adjuvants such as cornstarch, lactose, 
talc, stearic acid, magnesium stearate, gums, or the like. 
Any of the tableting materials used in pharmaceutical 
practice can be employed where there is no incompatibili- 
ty with the scopolamine lower-alkyl adsorption compound. 
The material can be tableted with or without coactive 
materials. Alternatively, the scopolamine Jower-alkyl 
adsorption compound with its adjuvant material can be 
placed in the usual capsule of resorbable material, such 
as the usual gelatine capsule, and administered in that 
form. In yet another embodiment, a powdered scopola- 


75 mine lower-alkyl adsorption compound can be prepared 
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in the form of a suspension in a material in which it is 
not soluble; the scopolamine lower-alkyl adsorption com- 
pound can be combined with human or animal feeds of 
various kinds; the scopolamine lower-alkyl adsorption 
compound can be prepared in the form of a laminated 
tablet for prolonged action, — 

The scopolamine lower-alkyl adsorption compound 
can also be combined with an antacid to provide a more 
complete therapy for peptic ulcer and the like; the sco- 
polamine lower-alkyl adsorption compound can be com- 
bined with phenobarbital to provide relief for nervous 
reactions as well as peptic ulcer; the scopolamine lower- 
alkyl adsorption compound can be combined with an 
anti-proteolytic agent such as protamine sulphate, soy 
bean trypsin inhibitors, trypsin inhibitor fraction from 
blood, or the like; the scopolamine lower-alkyl adsorption 
compound can be combined with an anti-hemorrhagic 
and coagulant preparation such as thrombin, gelatin, vita- 
min \, carboxy-methylcellulose, methylcellulose or the 
like for use in the acute hemorrhagic stage of gastro-in- 
testinal ulcer; the scopolamine lower-alkyl adsorption 
compound can be combined with hormonal substances, 
euch as cortisone, or the like, which has a tendency to 
produce or aggravate gastro-intestinal ulcers; the scopol- 
amine lower-aiky! compound can be combined with local 
anesthetics effective in the gastro-intestinal tract, such as 
procaine hydrochloride, benzocaine, or the like; the sco- 
potamine lower-alkyl adsorption compound can be com- 
bined with a carbonic anhydrase inhibitor, such as 2- 
acetyl-amino-1,3,4-thiodiazole-5-sulphonamide, the sco 
polamine lowez-alkyl adsorption compound may be com- 
bined with any other adjuvant; or, combinations of the 
foregoing can be provided. \ 

It has been found desirable in many cases to form a 
molecularly mixed adsorption compound instead of sim- 
ply mixing the methyl scopolamine adsorption compound 
mechanically with the other materials. These are ob- 
tained by partially saturating the cation resin with the 
methyl scopolamine, followed by completing the satura- 
tion with another amine, such as codeine. 

The following examples illustrate the preparation of 
some compositions useful in the treatment of patients by 
oral administration: ; 
Example 19 
[Tablet (five milligrams; ca. 5.1 percent) } 


For a batch of 1000 tabldts, five grams of scopolamine 
methyl adsorption compound and 84 grams of lactose 
were intimately mixed as fine powders, and granulated 
with an aqueous solution of 2.6 grams of sucrose. After 
drying, the granulcs were lubricated with 4.9 grams of 
starch and 1.3 grams of calcium stearate and compressed 
into tablets on a tablet machine. 

The individual tablets thus produced contained the fol- 
lowing quantities of ingredients: 


Scopolamine methyl adsorption com- 
: ----mil'igrams.. 
----grains.. 
~--do.... 


Example 20 
{Tablet (ten milligrams; ca. 9.0 percent) ) 


In a manner similar to that shown in Example 19, ten 
milligram dosages can also be prepared. 


Scopolamine methyl adsorption com- 
= .----------milligrams.- 


Example 21.—Liquid preparation 
(2) Scopolamine methyl adsorption compound was sus- 


pended in water; sucrose, sucaryl, sodium phosphate and 
citric acid were added; and the mixture stirred until all 
soluble ingredients are dissolved. The glycerin was add- 
ed, and all were mixed thoroughly to produce an oral 
liquid suspension. 


Sucaryl Sodt: =| 9. = 

Sodium Phosphate Dibasic | 0.15 percent... 
(NasHPO,). 

Citric Acid U.8.P. 


One teaspoon of this preparation gives about a five 
milligram dose and amounts to about 0.1 percent by weight 
of scopolamine methyl adsorption compound, 

(b) In the manner shown in 21(a) supra, a liquid 
preparation containing scopolamine ethyl adsorption com- 
pound is prepared by substituting scopolamine ethyl ad- 
sorption compound for scopolamine methyl adsorption 


compound. 
Example 22,—Elixir 


Methyl scopolamine adsorp- 
jpoand. 


Sodium Benxoate.. 
Deionized Water, 9.5. 


One teaspoon of this preparation gives about a five 
milligram dose of scopolamine methyl adsorption com- 
pound. This elixir contains about 0.1 percent scopol- 
amine methyl adsorption compound. 


Example 23.—Low alcohol elixir 


Scopolamine methyl adsorption compound, methyl- 
paraben, and propylparaben are suspended in alcohol and 
stirred into a mixture of 100 milliliters of water, glucose 
and sugar. Water was added to make 500 milliliters. 
The product is a pleasant tasting colorless elixir of low 
alcoholic content. 

500 milliliters 

0.1% scopolamine methyl adsorption prod- 

UCt ononnecen ee onan nee n nnn -oe=-== grams... 
1.5% alcohol 95% U.S.P. -milliliters__ 
61% sucrose (cane sugar) - 
0.15% methylparaben --.. 
0.037% propylparaben -. 
Deionized water, qs. ad --- -milliliters_- 
15% glucose syrupy U.S.P. ------------grams.- 


One teaspoon of this preparation gives about a five 
milligram dose of scopolamine methyl cation in the ad- 
sorption compound, 


Example 24.—Antacid tablets 


(a) Tablets of scopolamine methyl adsorption com- 
pound and an antacid are prepared as follows: The scopol- 
amine methyl adsorption compound, aluminum hydroxide 
gel dried, magnesium trisilicate, saccharin and dextrin 
are intimately mixed as fine powders and granulated with — 
an aqueous solution of starch and sucrose. After dry- 


76 ing, the granules are lubricated with starch and mag- 


39 
nesium stearate and compressed into tablets on a tablet 
machine. 
Per tablet 
Scopolamine methyl adsorption 
compound ......---------------! milligrams... 
Aluminum hydroxide gel dried U.S.P. ----grains__ 
Magnesium trisilicate powder U.S.P. -. di 
Saccharin soluble powder U.S.P. ---. 
Dextrin white bolted -----. = 
ch 


-do._.. 


Magnesium stearate powder do... 


One tablet supplies about a 2.5 milligram dose and 
contains about .18 percent by weight of scopolamine 
methyl adsorption compound. 

(b) In the manner shown in 24(a) supra, antacid 
tablets containing scopolamine ethyl adsorption compound 
are prepared by substituting scopolamine ethyl adsorption 


compound for scopolamine methyl adsorption compound. 


Example 25.—Liquid antacid preparation 


A liquid oral preparation of scopolamine methyl ad- 
sorption compound and an antacid is prepared by sus- 
pending scopolamine methyl adsorption compound in part 
of the water containing glycerin, and propylene glycol. 
The hydrated alumina gel and magnesium trisilicate are 
added and passed through a colloid mill until "niform. 
The resulting colloidal suspension is assayed. The pro- 
duce is standardized to thirty grains Al(OH); and sixty 
grains magnesium trisilicate with q.8. deionized water to 
make up one fluid ounce. 


Scopolamine methyl adsorp- 
tion compound.... 
ted Alumina Ge! 
Propylene Glycol U.S. 
Glycerin U.S 


Since the water content of alumina gel varies, a quantity 
of hydrated gel equivalent to thirty grains per fluid ounce 
of Al(OH) in the final product is used. 

In order to obtain the most effective doses of the 
antacids in the above preparation, about one tablespoon 
is given. This supplies about 6.25 milligrams and 
amounts to about .04 percent by weight of scopolamine 
methyl adsorption compound. 


Example 26.—Liquid phenobarbital preparation 


Each milliliter | 1,000 mfllititers 
contains— 


1.0 grams. 

3.88 grams. 
180.0 milliliters. 
250.0 milliliters. 


1 milligram. 
0.06 grain. 


Phenobarbital and scopolamine methyl! adsorption com- 
pound were suspended in alcohol. Propylene glycol and 
deionized water were added to make up 500 milliliters. 
The remaining ingredients were added and stirred into the 
mixture, with water being mixed in thoroughly to make 
up 1,000 milliliters, The recommended minimum dose is 
approximately one teaspoon which contains about five mil- 
ligrams or 0.1 percent of scopolamine methyl adsorption 
compound. 

In the above examples the scopolamine methyl adsorp- 
tion compound used was the compound produced by the 


process of Example 18, that, is a water insoluble qua- 75 
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teary ammonium salt of scopolamine having a methyl 
scopolamine cation ionically adsorbed on the sulphonic 
acid cation exchange resin. XE-69 was used to produce 
the adsorption compound used in the liquid suspension of 
the examples and IR-120 in all other examples. The 
percentage of methyl scopolamine adsorbed was 26.25%. 
However, it is of course realized that this was simply an 
example of one type of cation exchange resin|which was 
satisfactory, it being understood that the examples and 
the particular cation exchange resin used in the example 
is merely illustrative and that considerably lower and also 
higher percentages of adsorbed methyl scopolamine could 
be present within the limits of safe and effective dosage as 
hereinbefore indicated. | 

The sulphonic acid cation exchange resin having methyl 
atropine adsorbed thereon has the same therapeutic utility 
as methyl atropine but has the advantage over methyl 
atropine in that it can be administered to a patient in much 
larger dosages without deleterious side effects, making it 
possible to administer this product to the patient only 
twice per 24-hour day, such as, for example, once in the 
morning and once in the evening. The maximum dosage 
unit for the sulphonic acid cation exchange resin product 
of methyl atropine is about 100 milligrams on the basis of 
the methyl atropine. The concentration can be 70 per- 
cent or higher when the adsorption compound is mixed 
with the methyl atropine bromide or nitrate, but ordi- 
narily there is no necessity of mixing the adsorption com- 
pound with the water soluble salt so that the concentra- 
tion of the combined methyl atropine in the adsorption 
compound does not exceed 40 percent and may be lower, 
depending upon the capacity of the sulphonic cation ex- 
change resin, The minimum dosage to be effective is ap- 
proximately two milligrams. i 

Another suitable therapeutic preparation! contains a 
sulphonic acid cation exchange resin ionically combined 
with an aliphatic quaternary drug having hypotensive ac- 
tion. ; 

The following example illustrates a suitable adsorption 
compound for this purpose: i 


Example 27 


Two gms, of hexamethonium chloride in 25 ml. of 
water were placed onto five gms. of cation exchanger, IR- 
120, in the hydrogen phase. After standing, for several 
hours, the resin was filtered, washed with copious amounts 
of water, and air dried. The resulting resin complex con- 
tained 25 percent of hexamethonium base as estimated by 
the Kjeldahl nitrogen method. The disassociation of this 
complex in artificial gastric and intestinal juice is illus- 
trated in the following summary: ' 


EXPERIMENTAL RESULTS 
Sample size: 1.5 gm. resin complex. Equivalent to 5.6 mem. of drug. 


Percent eluted by acid, 16.1% tn 3 hrs, 
Porcent eluted by base, 122% in 3 brs. 
Total percent eluted, 28.37% in 6 hra, 


! 

The sulphonic acid cation exchange resin complexes of 
hexamethonium and other ganglionic blocking quaternary 
amines, such as pentamethonium, tetracthylammonium, 
and pentolinium, can be administered orally to a patient 
in capsule, tablet or syrup form like hexamethonium chlo- 
ride and like compounds, the patient, however, being able 
to take larger dosages at one time, such as, ‘for example, 
the full dose for one day given at one instead of at sev- 
eral intervals of time. 
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Methods for determining the rate of elution of drugs 
from drug resin complexes: | 


\. THE PERCOLATION METHOD (STANDARD TEST 
UPON WHICH CLAIMS ARB BASED) 


This method utilizes a piece of equipment containing a 
25 millimeter coarse, sintered glass disk scaled to a glass 
reservoir located approximately 12 inches above it. Un- 
derneath the reservoir is connected a stopcock which is 
utilized to regulate the flow of the gastric or intestinal 
juice which is placed in the reservoir, so that it percolates 
through the disk at a rate of'50 ml. per hour. A weighed 
sample of the resin complex ‘equivalent to 100 mgs. of the 
drug calculated as the base is placed on the sintered glass 
disk and three successive 50 ml. portions of simulated 
gastric juice are permitted 'to percolate through it over 
a period of one hour each.’ The portions are each col- 
lected for analysis. After the third 50 ml. portion of 
gastric juice is collected, the fluid above the resin complex 
is replaced with simulate intestinal juice, and collection 
is made of the intestinal juice passing through the resin 
complex for three successive hours at the rate of 50 m’ 
per hour. All six samples are then analyzed for their 
drug content by means of the ultra-violet adsorption spec- 
trum utilizing the proper standard drug curve and reading 
the samples at the appropriate wave length. The amount 
of drug appearing in each 50 ml. portion is then calculated 
in terms of the percent of ‘the total drug which was ini- 
tially used. 

Il. BATCH ELUTION METHOD (QUICK, CONVENIENT 

TEST NOT AS CLOSE TO ACTUAL BODY CONDITIONS) 


A five gram sample of the drug resin complex is placed 
in 400 ml. of simulated gastric juice. The mixture is 
stirred at room temperature for a period of 60 minutes 
when it is filtered and the filtered solution analyzed for 
its drug content by spectroscopic means using the ap- 


propriate wave length, standard curves, and blanks. The 
amount of drug eluted is calculated in terms of percent 
of the total drug in the five gram sample of drug resin 
complex used. j 

The terms “simulated gastric juice” and “simulated in- 
testinal juice” as used in this specification mean the sim- 
ulated gastric juice less enzymes and simulated intestinal 
juice less enzymes described in the U.S. Pharmacopocia, 
vol. XV, pp. 1094-1095 except for the omission of 
enzymes. The simulated ‘gastric juice consists essential- 
ly of .07 N HCI containing .03 N NaCl. The simulated 
intestinal juice consists essentially of .039 N NaOH and 
.05 N KH2PO,. 

It is contemplated that phosphonic acid cation ex- 
change resins can be usediin place of sulphonic acid cat- 
jon exchange resins in the preparation of the adsorption 
compounds of this invention and that such compounds 
will give substantially the same results. 

While I have described ‘certain preferred embodiments 
of my invention, many modifications thereof may be made 
without departing from the spirit of the invention; and 
J do not wish to be limited to the detailed examples, for- 
mulas and proportions of ingredients herein set forth, but 
desire to avail myself of all changes within the scope of 
the appended claims. 

I claim: 

1. A pharmaceutical preparation for oral administra- 
tion to a patient, comprising in dosage unit form a ther- 
apeutically effective amount of cross linked sulphonic 
acid cation exchange resin having a gastro-intestinal ab- 
sorbable pharmaceutical organic drug containing a basic 
nitrogen group ionically ‘bound to the resin to form an 
adsorption compound; the cross linkage of the resin of 
the adsorption compound being between approximately 
one to twenty percent and the particle size of the adsorp- 
tion compound being between approximately 10 mesh and 
400 mesh. and the cross, linkage and particle size being 
such that not more than approximately 50 percent of 


the bound drug is released in one hour by elution with 
07 N HCI and .03 N NaCl and at least approximately 
10 percent is released in three hours, the amount of 
bound drug in the dosage unit being between .2 to 2000 
milligrams calculated as drug base and being in sufficient 
amount as to be safely effective for a period of at least 
cight hours and the said drug in base form having an 
oral LD-S5O in rats of between aproximately 50 to 
3000 milligrams per kilogram. 

2. The preparation of claim 1 wherein the organic 
drug is a heterocyclic nitrogen compound. 

3. The preparation of claim 1 in which the bound drug 
is present in at least two percent by weight of the adsorp- 
tion compound. 

4. The preparation of claim 3 in which the unit dose 
of the adsorption compound calculated as drug base is 
at least twice the average unit dose for the orally admin- 
istered free base. 

5. A therapeutic preparation comprising in dosage unit 
form particles of cross linked sulphonic acid cation ex- 
change resin having ionically bound to the resin a phar- 
maceutical amine, said amine being of a type whose hy- 
drochloride salt is absorbable in the gastro-intestinal tract 
and has an oral LD-SO in rats of approximately 50 to 
3000 milligrams per kilogram, the cross linkage of the 
resin being between approximately one to twenty percent 
and the particle size being between approximately 10 
and 400 mesh, the cross linkage and particle size of the 
sulphonic acid resin being such that not more than ap- 
proximately 50 percent of the bound amine is released in 
one hour by elution with a mixture of .07 N HCl and 
03 N NaCl, and the total amount of bound amine cal- 
culated as amine base in the dosage unit being between 
approximately .2 to 2000 milligrams and being in suffi- 
cient amount as to be safely effective for a period of at 
least eight hours. 

6. The preparation of claim 5, in which the bound 
amine is present in at least two percent by weight of the 
adsorption compound. 

7. A pharmaceutical amine preparation for oral admin- 
istration to a patient, comprising in dosage unit form 
particles of a sulphonic acid cation exchange resin hav- 
ing an organic drug containing a basic nitrogen group 
ionically bound thereto to form an adsorption compound 


- and distributed within the interstices of the resin, the 


cross linkage of the resin of the adsorption compound 
being between approximately one to twenty percent and 
the particle size of the compound being between ap- 
proximately 10 mesh and 400 mesh, and the cross link- 
age and particle size being such that not more than 50 
percent of the bound amine is released in one hour by 
elution with a mixture of .07 N hydrochloric acid and 
03 N sodium chloride, and at least approximately 10 
percent is released by such elution in three hours, the drug 
being of a type which is absorbable in the gastro-intestinal 
tract and when orally administered to a human in its 
base or common salt form in an amount sufficient to be 
therapeutically effective throughout a period of 12 hours 
has undesirable side effects and normally is orally ad- 
ministered to the patient in a smaller unit amount at least 
twice in 12 hours, the amount of bound drug in the dos- 
age unit being between .2 to 2000 milligrams calculated 
as drug base and sufficient to be safely effective through- 
out a period of at least approximately eight hours. 

8. A therapeutic preparation comprising in dosage 
unit form particles of a cross linked sulphonic acid cation 
exchange resin having amphetamine ionically bound to 
the resin to form an adsorption compound, the cross link- 
age of the resin of the adsorption compound being “be- 
tween one to twenty percent, the particle size of the 
adsorption compound being between approximately 10 
mesh and 400 mesh, and the cross linkage and particle 
size being such that not more than approximately 50 
percent of the amphetamine is released in one hour by 


75 elution with simulated gastric juice and at least approxi- 
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mately 10 percent in three hours by said elution, the 
total amount of bound amphetamine calculated as am- 
phetamine base in the dosage unit being between ap- 
proximately five milligrams and 60 milligrams, the am- 
phetamine being present in the adsorption product in at 
least two percent by weight. 

9. In a method of orally administering a drug to a 
human being, wherein the drug is an organic compound 
containing a basic nitrogen group and in its base or 
water soluble salt form is of the type which is absorbable 
in the gastro-intestinal tract and has an oral LD-50 in 
rats of 50 to 3000 milligrams per kilogram, the improve- 
ment which comprises orally administering the drug in 
a unit dose containing a therapeutically effective amount 
of cross linked sulphonic acid cation exchange resin 
having the said drug ionically bound to the resin to 
form an adsorption compound, the cross linkage of the 
resin of the adsorption compound being between approxi- 
mately one to twenty percent and the particle size of 


the compound being between approximately 10 mesh 2 


and 400 mesh, and the cross linkage and particle size 
being such that not more than approximately 50 percent 
of the bound drug is released in one hour by elution 
with .07 N HCI and .03 N NaC! and at least approxi- 
mately 10 percent is released in three hours, the total 
amount of bound drug calculated as the drug base in 
the dosage unit being between approximately .2 to 2000 
milligrams. 

10. The method of claim 9 wherein the dosage amount 
of the bound dmg is at least twice the average unit dose 
for the said drug in its base and common salt form. 

11. In a method of orally administering an amine 
drug to a human being, wherein the amine drug in its 
soluble salt form is absorbable in the gastro-intestinal 
tract and is of the type normally administered in unit 
amounts at least twice during a 12 hour period to obtain 
a suitable therapeutic effect without undesirable side ef- 
fects, the improvement wherein the drug can be ad- 
ministered in sufficient amount to be effective for at least 
eight hours without side effects which comprises orally 
administering the amine drug in a unit dose in the form 
of particles of a cross linked sulphonic acid cation ex- 
change resin having the said amine drug ionically bound 
to the resin to form an adsorption compound, the cross 
linkage of the resin of the adsorption compound being 
between approximately one to twenty percent and the 
particle size of the adsorption compound being between 
approximately 10 mesh and 400 mesh, and the cross 
linkage and particle size being such that not more than 
approximately 50 percent of the bound amine is released 
in one hour by elution with .07 N HCl and .03 N NaCl 
and at least approximately 10 percent is released in 
three hours, the total amount of bound amine calculated 
as amine base in the dosage unit being between approxi- 
mately .2 to 2000 milligrams and in an amount which is 
safely effective for at least eight hours. 

12. The method of treating a patient with an ad- 
renergic amine to provide immediate action and sustained 
effectiveness for a period of at least cight hours which 
comprises orally administering to the patient only once 
during an eight-hour period a composition in unit dosage 
form consisting essentially of particles of a cross linked 
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sulphonic acid cation exchange resin having an adren- 
ergic amine ionically bound to the resin to form an ad- 
sorption compound, said adsorption compound having a 
cross linkage of the resin of approximately 5 percent to 
17 percent, the size of the particles of adsorption com- 
pound which have a cross linkage of 5 percent to 9 per- 
cent being substantially in the range of 10 to 50 mesh, 
and the size of the particles of adsorption compound 
having a cross linkage of above 9 percent being finer than 
50 mesh, the total amount of bound drug calculated 
as amine base being between approximately 5 to 200 
milligrams, and in an amount such as to be safe and 
effective over a period of at least cight hours, the pro- 
portion of the combined amine in the adsorption com- 
pound calculated as amine base being at least 2 perce. 
by weight of the adsorption compound. 

13. The method of claim 12 where the! amine is am- 
phetamine and the dosage amount is from’ 5 to 60 milll- 
grams of bound amphetamine. | 

14. An adrenergic composition adapted to give im- 
mediate action and sustained effectiveness during at least 
an eight-hour period when orally administered to a hu- 
man patient, said composition consisting’ essentially of 
particles of a cross linked sulphonic acid cation exchange 
resin having a substance selected from the! group consist- 
ing of beta phenalkyl amines and beta phenyl beta 
hydroxy alkyl amines ionically bound thereto to form 
an adsorption compound, said adsorption compound hav- 
ing a cross linkage of the resin of approximately 5 per- 
cent to 17 percent, the size of the particles of adsorp- 
tion compound having a cross linkage of 5 percent to 
9 percent being substantially in the range of 10 to 50° 
mesh, and the size of the particles of adsorption com- 
pound having a cross linkage of above 9 percent being 
finer than 50 mesh, the percent of combined amine 
calculated as amine base being at least 2: percent of the 
adsorption compound, ' 

15. The composition of claim 14 wherein the amine 
is amphetamine, the sulphonic acid cation’ exchange resin 
is a polyvinyl aryl sulphonic acid cation lexchange resin 
cross linked to.the extent of 5 percent to! 9 percent with 
divinylbenzene, and the particle size of the adsorption 
compound is from substantially 10 to 50 mesh. 
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‘UNITED STATES DISTRICT COURT 
‘FOR THE DISTRICT OF COLUMBIA 


[EDWIN E. HAYS and WALLACE & TIERNAN INC. 
Plaintiffs, 
Vv. Civil Action 


EDWARD J. BRENNER, No. 2848-63 


As Commissioner of Patents, 
Defendant. ] 


Washington, D. C. 
Wednesday, December 16, 1964. 


The above-entitled matter came on for trial at 10:00 a.m. before 
the HONORABLE JOSEPH R. JACKSON, United States District Judge. 
APPEARANCES: 
On behalf of the plaintiffs: 
FOSTER YORK, ESQ. 


Zabel Baker York Jones & Dithmar 
Chicago, Illinois 


HARRY W. F. GLEMSER, ESQ. 
Bacon & Thomas 
Washington, D. C. 


On behalf of the defendant: 


JOSEPH SCHIMMEL, ESQ. 
Solicitor's Office 
U.S. Patent Office 


[4] TRIAL PROCEEDINGS 


THE DEPUTY CLERK: Civil Action Number 2848-63, Edwin E. 
Hays and Wallace & Tiernan Inc. versus the Commissioner of Patents. 

THE COURT: Are the parties ready? 

MR. GLEMSER: Ready for the plaintiffs, Your Honor. 
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MR. SCHIMMEL: Ready for the defendant, Your Honor. 

MR. GLEMSER: Your Honor, may I introduce Mr. Foster York of 
Chicago, who is the principal counsel for the plaintiffs. 

THE COURT: You know, I have remarkably good hearing, but I 
could scarsely understand a word you said. Walk up closer to the! 
lectern. That is it. 

MR. GLEMSER: Iam sorry, Your Honor. 

THE COURT: You needn't be. 

MR. GLEMSER: I would like to introduce Foster York of Chicago 
who is the principal counsel for the plaintiffs. 

THE COURT: You are not a member of this Bar, are you? 

MR. YORK: Yes, Iam, Your Honor. | 

THE COURT: All right, it isn't a motion then pro hac vice? | 

MR. GLEMSER: No, Your Honor. 

THE COURT: All right tell me what it is all about. 

[5] Make an opening statement. 


OPENING STATEMENT ON BEHALF 
OF THE PLAINTIFFS 


MR, YORK: This is a Section 145 action for the issuance of a 
patent to Edwin E. Hays, the applicant, and his assignee, Wallace & 
Tiernan, Incorporated. 

The plaintiffs took the depsoitions of five witnesses in Rochester, 
New York in connection with this case, and the Deputy Solicitor was 
present and cross-examined. 

Now Iam going to offer in evidencere here -- 

THE COURT: Suppose you tell me what this thing is all about 
first. 

MR. YORK: All right, Your Honor. I just wanted to give you a 
little of the background. I will put on a witness. I am not going to rely 
entirely on the depositions. I do want a witness in front of you. 

Now I will tell you about the case. The subject matter of the case 
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is a therapeutic composition. It is in dosage unit form. That means it 
is like a capsule or a tablet. And it is for combatting bronchial asthma. 

THE COURT: Is it an antibiotic? 

MR. YORK: No, it is not. 

THE COURT: All right. Go ahead. 

MR. YORK. Actually, it is an ion exchange resin such as they use 
for water softening. It is called a [6] sulfonic acid cation exchange 
resin, and it has adsorbed on that resin ephedrine or propadrine. 
These are the chemical compounds. And the essence of the invention 
is that it is on that resin, not fully and completely to the total 100% but 
between 10% and 75% saturation. That is all there is really to the in- 
vention, the fact that it is a resin with ephedrine or propadrine on it 
with 10 to 75% saturation, and this gives the unexpected result of a uni- 
formity of effectiveness in the patient. 

THE COURT: It is used on patients who are suffering from 
asthma? 

MR. YORK: Yes, Your Honor, from asthma. 

Now the rejections were (1) on the basis of an abandoned applica- 
tion to an inventor named Keiting -- and I understand from the Solicitor 
that he will not rely upon that type of rejection. The Rules of Practice 
of the Patent Office say you shall not use an abandoned application as 
such for a rejection on prior art. I was told by the Solicitor that he 
would not rely upon that abandoned application. So I don't think that I 
have to discuss that. 

The second rejection is a double patenting on the basis of the 
claims in a Keating patent which is owned by the assignee of Hays. In 
other words, it is a common assignee double patenting type of situation, 
which some Courts [7] say they won't even accept, but I think it prob- 


ably is a proper double patenting rejection in this Court. Anyway, that 


is the type of rejection. 
Now I would like to for a minute go into what I would say would be 
a brief comparison of the subject matter claimed by Hays and the in- 
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vention claimed by Keating. On a double patenting rejection I think you 
have to compare the claimed subject matter. 

THE COURT: It is purely a matter of law then, isn't it? 

MR. YORK: Well, it comes down to a matter of (1) whether or not 
that subject matter is inventive. In other words, is this Hays = 
tion an obvious variation of the claims -- 

THE COURT: Is that it, or is it the disclosure in the claims, 
where one would overlap the other? 

MR. YORK: Well, it is the disclosure in the claims. Of course, 
they don't overlap each other. There is no overlapping of the claims. 
For example, our claims all say from 10 to 75% of the ephedrine or 
propadrine, and the claims in the patent don't have any limitation at all. 

THE COURT: Well, is that 10 to 70 critical? 

MR. YORK: We contend so, and it is a very important point; and it 
is unobvious over having it at 100%. [8] So that there is that distine- 
tion. 


THE COURT: Is that the only distinction between the two? 


MR. YORK: No, it is not. Also the claims of the patent are direct 
to a much broader class than ephedrine or propadrine. They cover 
some things which are no good for combatting bronchial asthma. But 
as a broad class, as an adrenergic composition, the ephedrine or propa- 
drine would come under it broadly. 

Also the patent claims are narrowly restricted to a particle size 
and cross linkage which gives, in the Keating case, a sustained release 
over an eight-hour period. In other words, the Keating patent and the 
invention is having something which you can give to a patient and it will 
last eight hours or more. 

Now in the Hays application there is a later thing which we ‘contend 
is an improvement. The invention is getting that 10 to 75% and | having 
a uniformity of effectiveness with lesser side effects over 100% satura- 
tion. The sustained effectiveness is also present but it is more or less 
an incidental part. 
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In other words, this is a very narrow improvement over the inven- 
tion of Keating. The Keating patent is a very valuable patent to Wal- 
lace & Tiernan because it broadly covers [9] practically any kind of a 
drug on a resin which will give sustained release. 

And, of course, the Board says we are just trying to get another 
patent when we already have domination in the Keating patent. How- 
ever, my contention is -- and I think the law upholds this -- that we 
are still entitled to a narrow improvement patent even though it is still 
the same assignee. And, of course, the Board didn't just simply say 
domination. They also said they couldn't see any difference in the in- 
ventions. 

Should I give you a copy of the Keating patent now, sir, so you can 
see the claims? 

THE COURT: Well, it is here in the file, is it not? You have a 
certified copy of the proceedings in the Patent Office, do you not? 

MR. YORK: Yes, sir. We will offer that in evidence. 

THE COURT: Of course, that will be your exhibit number 1. You 
can do that right after you finish your opening statement. 

MR. YORK: I thought maybe for your convenience you might like 
to have a soft copy of the patent. 

THE COURT: All right, let me have it. 

MR. YORK: Now I refer to claim 14. Do you have a [10] copy of 
my trial brief before you? 

THE COURT: Yes. 

MR. YORK: The claims of the Hays application are contained on 
the last two pages of the trial brief. 

Now on page 16 of the trial brief there is a comparison of the 
claimed invention of Hays with claim 14 of Keating. 

THE COURT: Now this is not a closing argument, you know. The 
opening statement is merely to state what it is all about and why it 
was rejected. 

MR. YORK: Yes, sir. I was going to tell you why it was rejected. 


THE COURT: All right. 

MR. YORK: It was rejected on the ground -- 

THE COURT: On the ground of double patenting. 

MR. YORK: Yes, on the ground of double patenting. 

THE COURT: Usually that is a pure matter of law that will be de- 
termined by scanning the so-called original patent and the one that is 
alleged to duplicate it. | 

MR. YORK: Yes, sir, that is quite true, although there is a ques- 
tion of obviousness, I think. I was going to tell youa little bit more in 
detail why the Board rejected it and how they were wrong. They took 
that 2% of claim 14 of Keating and tried to convert it to 6% saturation, 
[11] which was wrong. It could be 100%. But, in view of what you said, 
that this is not a closing argument, I won't go into that. 

I also want to point out that there is a certain amount of overlap- 
ping between the Keating disclosure and the Hays disclosure. These 
two men work inthe same company together and there is some over- 
lapping of disclosure which couldn't be helped. My contention is, how- 
ever, that there is no overlapping of claims. With respect to the, over- 
lapping of disclosure, I think that is not too unusual. : 

THE COURT: Now you had better offer your exhibit 1. 

MR. YORK: May I bring out one more point, Your Honor? 

THE COURT: Yes. | 

MR. YORK: We also put into this case a terminal disclaimer asa 
precaution. Now there is a big difference between the claims. i it is 
an unobvious difference we don't need the terminal disclaimer. How- 
ever, aS a matter of precaution, in that it may be more than just a 
mere colorable difference, this will avoid double patenting. The Court 
of Customs and Patent Appeals recently held that a terminal disclaimer 
removes a double patenting rejection where the claims of the rejected 
application define an [12] invention which is more than a mere color- 
able variation of the invention defined by the patent claims. 

So I put that terminal disclaimer into the case in the Patent Office. 
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Your Honor, it was filed during the proceedings in the Board of Ap- 
peals, after the first proceeding but before the second one on reconsid- 
eration. I asked them to remand it back to the Examiner for considera- 
tion of the effect of the terminal disclaimer, and this was denied. I 
petitioned the Commissioner and, to make a long story short, he said 
finally that the double patenting rejection would be before this Court 
and would be considered on all competent evidence. Now that is the 
terminal disclaimer situation. 

THE COURT: Offer your exhibit number 1, the certified copy of 
the proceedings in the Patent Office. 

MR. YORK: Your Honor, I am going to put some depositions -- 

THE COURT: Have you all of the proceedings in the Patent Office 
with a certified file wrapper? 

MR. YORK: Yes, sir. 

THE COURT: All right. Offer it as your exhibit number 1. 

MR. YORK: I offer in evidence as plaintiff's exhibit number 1 the 
certified file wrapper and contents. 

[13] THE COURT: Have you seen what he is offering? 

MR. SCHIMMEL: Yes, Your Honor. 

THE COURT: Is it correct? 

MR. SCHIMMEL: Yes, Your Honor. It is a certified copy of the 
application file in this proceeding. 

MR. YORK: I will offer the certified copy of the application file 
completely right up through the last part, which includes the terminal 
disclaimer. 

THE COURT: You know that expression "terminal disclaimer" is 
absolutely foreign and new to me. I never heard it in the Court of 
Customs and Patent Appeals. 

MR. SCHIMMEL: It came in with the new Patent Act. 

THE COURT: I see. That is since I have been over here. 

MR. SCHIMMEL: It became effective in 1953. 

THE COURT: Well, I didn't leave that Court until 1958, you know. 
I never heard it argued before us. 


167 


MR. SCHIMMEL: It was first argued before the C.C.P.A. after 
you retired from the bench. | 

THE COURT: I thought so, because I surely would have remem- 
bered it. | 

But I guess I will learn what it is all about. 

MR. YORK: Have you seen all of that (indicating), Mr. Schimmel? 
[14] MR. SCHIMMEL: Yes. You have got the decision of the Conn 
sioner also on the terminal disclaimer? 

MR. YORK: Yes. ! 

MR. SCHIMMEL: Have you got my letter also? 

MR. YORK: Yes. 

THE COURT: As long as it is complete you are well prereciod! 

All right, those certified copies will be marked in evidence. 

THE DEPUTY CLERK: Plantiffs' Exhibits 1, 2, 3, 4 and 3% are 
marked in evidence. 

(Plaintiffs' Exhibits No's. 1, 2, 3, 4and 5 were received in' levis 
dence.) 

THE COURT: And you had better offer your defendant's wa 1 
out of order, Mr. Schimmel. 

MR. SCHIMMEL: Yes, Your Honor. And I would like to make a 
little opening statement. 

THE COURT: I am going to permit you to do it. 

MR. SCHIMMEL: I talked to Mr. York about what our exhibits will 


be. 
Our exhibit 1 will contain: 


A - The Keating Patent on which the Examiner and the Board re- 
jected the involved claims. 
[15] B - The Examiner's Answer. 

C - The Decision of the Board of Appeals. 


D - The Decision of the Board of Appeals on Reconsideration. 

I would also, however, like to offer in evidence a certified copy of 
the earlier Keating application. And with respect to that I would like to 
make a little explanation with regard to what Mr. York said. | : 
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True enough, both the Examiner and the Board rejected the in- 
volved claims on an abandoned Keating application. In addition to re- 
jecting it on the Keating patent, they also relied on this abandoned ap- 
plication, which is referred to in the Keating patent. And the patent is 
denominated a continuation-in-part of this application. 

So I am offering it in evidence and we are going to rely on it on the 
basis of the date involved to show that Keating is a prior inventor of the 
subject matter broadly claimed in the Keating patent as well as some of 
the more specific details in some of the claims involved here. 

I understand that Mr. York is not questioning that. I do believe, 
that in order to complete the record, we should have a copy of this ap- 
plication in the file as an exhibit. So I will offer it as defendant's ex- 
hibit 2. 

THE COURT: Without objection it may be marked as [16] such. 

MR. YORK: Well, I am not quite I am sure that I understand what 
he means. 

THE COURT: The thing is this: If it contains something that 
shouldn't be considered -- there is no jury here -- the Court never 
considers it. It is in for what it is worth. 

MR. YORK: Very well. 

THE DEPUTY CLERK: Defendant's Exhibits 1 and 2 are marked 
in evidence. 

(Defendant's Exhibits No's. 1 and 2 were received in evidence.) 

THE COURT: Have you any more exhibits to offer right now? 

MR. SCHIMMEL: No, Your Honor. However, I do want to make a 
little possible clarification in connection with the issues that are in- 
volved. 


OPENING STATEMENT ON BEHALF 
OF THE DEFENDANT 


MR. SCHIMMEL: AsI see it, there are two basic issues involved. 
One involves an issue of fact as to whether or not the claimed subject 
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matter is or is not obvious to one skilled in the art, considering the 
claims of the Keating patent. And there is a question of law involved 
as to whether [17] or not reference to the specification of that patent 
may be had in order to interpret the claims of the Keating paca) on 
which the double patenting rejection is predicated. 

So that I think we have a mixed question of fact and law in this case. 

THE COURT: Well, I understood from Mr. York that it was — 
merely on the double patenting. | 

MR. SCHIMMEL: That is the basic one rejection. Yes, Your 
Honor. I am withdrawing the rejection, as Mr. York indicated, solely 
on the abandoned application. But there is this mixed question: 
Whether in a double patenting rejection you can resort to the disclosure 
of the specification to interpret language in the claims on which you 
are basing your double patenting rejection. That is the first issue a 
law, I think, that is involved in this case. 


The second issue of law involves, as Mr. York has stated, the éiling 


of a terminal disclaimer and reliance on two recent decisions oe the 
Court of Customs and Patent Appeals. 

THE COURT: Who wrote them, do you remember? 

MR. SCHIMMEL: Judge Rich, I believe, wrote one, and I think 
Judge Smith the other. 

THE COURT: I thought so. 

MR. SCHIMMEL: In which under the facts of those two particular 
cases -- and that is the thing I want to [18] emphasize, the facts in 
those cases -- they held that a terminal disclaimer -- : 

THE COURT: How did it get that appellation "terminal dis- | 
claimer"? What ‘is terminal about it? Explain what it means to me, 
Mr. Schimmel. 

MR. SCHIMMEL: It is Section 253 of Title 35. 

After describing what is a disclaimer and how a disclaimer is 
filed and recorded in the Office, there is this new second paragraph: 

"In like manner any patentee or applicant may disclaim or dedicate 
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to the public the entire term, or any terminal part of the term, of the 
patent granted or to be granted." 

THE COURT: I see. 

MR. SCHIMMEL: So we have the reference to terminal disclaimer 
of the part of the patent to be granted. 

THE COURT: I see. 

MR. SCHIMMEL: So that it is under this section that this question 
comes into vogue. So, in connection with the terminal disclaimer, 
which was filed'as Mr. York said in the Patent Office, and recorded 
in the Patent Office between the dates of the Board's original decision 
and its decision on reconsideration, I want to point out that the Board 
did not consider the effect of the terminal disclaimer. 

[19] In subsequent proceedings in the Office, Mr. York petitioned the 
Commissioner to remand the case to the Examiner to consider the 
terminal disclaimer. This petition was refused by the Commissioner 
basically because this is a problem which will now be before this 
Court, and we want a decision of this Court on the facts of this case. 
And we are going to urge that the facts of this case distinguish from the 
facts in the Robeson and Kaye Cases which were decided in the Court 

of Customs and Patent Appeals and, therefore, those decisions are not 
controlling in this case. 

So those are the issues that are involved in this case. 

THE COURT: As I told you before, the term "terminal disclaimer" 
is something utterly strange to me. I never heard ‘it before mentioned. 
Therefore, I am going to give some study to that. 

MR. SCHIMMEL: The three decisions of the C.C.P.A. which con- 
sider terminal disclaimer, Your Honor -- 

THE COURT: Those were all handed down since I left that Court? 

MR. SCHIMMEL: Yes, they were all decided since you left the 
Court, Your Honor. 

THE COURT: Call your first witness, Mr. York. 
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MR. YORK: First, Your Honor, may I offer in [20] evidence the 
depositions of four witnesses which were taken in Rochester? 

THE COURT: Without objection you may. 

MR. SCHIMMEL: I have no objection. 

THE COURT: They may be marked squarely in evidence. Tender 
them. Bring them up and identify them to the Clerk. 

Are they all bound together ? 

MR. YORK: These are all bound together, Your Honor. I removed 
the deposition of Alfred P. Collins. These (indicating) are the ones I 
am offering in evidence. 

MR. SCHIMMEL: Which one are you not offering? 

MR, YORK: Well, I have Mr. Collins here so I am going to put 
him on the stand. 

MR. SCHIMMEL: He is here, therefore, you are not including the 
Collins’ deposition? 

MR. YORK: I am not including the Collins’ deposition. 

I offer the depositions of John William Keating, David John St. 
Maurice, Ann Abell and Robert Potter Rowe, together with all of the 
exhibits in connection with those depositions. 

THE COURT: Where are they? Are they in that volume too? 

THE COURT: They were sent up by the Reporter to you, Your 
Honor. 

[21] THE COURT: I haven't received them. 

MR. SCHIMMEL: Did Collins have any exhibits? 

MR. YORK: I think he may have had one. 

THE COURT: My Clerk tells me the original copies of the deposi- 
tions are part of the file and are more than likely down in the Clerk's 
Office. 

MR. YORK: Yes, Your Honor, they are on file here. 

THE COURT: Well, they are part of the record then. 

MR. SCHIMMEL: I understand he wants to offer all of the deposi- 
tions except the deposition of Mr. Collins, who is here ir Court. But- 
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there a number of exhibits, I believe, that were introduced through Mr. 
Collins. 

MR. YORK: 'I think there was only one or possibly two. 

THE COURT: Well, the Court will permit that to be received in 
evidence, and when he has examined Mr. Collins you may check. 

MR. SCHIMMEL: All right, Your Honor. 

THE DEPUTY CLERK: Plaintiffs’ Exhibits 6, 7, 8 and 9 are 
marked in evidence. 

(Plaintiffs' Exhibits No's 6, 7, 8 and 9 were received in evidence.) 
[22] MR. YORK: I call Dr. Collins to the witness stand. 

THE COURT: All right, Dr. Collins, come up and be sworn. 

Thereupon 


DR. ALFRED P. COLLINS 


was called as a witness by and on behalf of the plaintiffs and, having been 
first duly sworn, was examined and testified as follows: 


DIRECT EXAMINATION 


BY MR. YORK: 

Q. Please state your full name and address. A. Alfred P. Col- 
lins, 15 Audubon Street, Rochester, New York. 

Q. What is your occupation? A. Chemist. 

Q. What is' your scholastic background, giving any degrees and 
dates you may recall? A. PhD. Degree in 1956 from the University of 


Iowa; Master of Science Degree in 1954 from the University of Iowa; 
and a Bachelor of Science Degree in 1952 from the University of Iowa. 

Q. By what company are you now employed? A. Strasenburgh 
Laboratories. 


[23] THE COURT: What laboratories? 
THE WITNESS: Strasenburgh Laboratories. 
BY MR. YORK: 
Q. Will you identify that company? Is that connected with Wal- 
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lace & Tiernan, Inc.? A. That is a division of Wallace & Tiernan, In- 
corporated. 

Q. What is your position at this company? A. Department Head 
of the Pharmaceutical Chemistry Department. 

Q. How long have you been with this company? A. Approximately 
five years. 

Q. Where were you employed before your employment with Stras- 
enburgh Laboratories? A. Charles Pfizer & Company, Incorporsted, 
Brooklyn, New York. 

Q. Will you give the dates in which you were employed there? A. 
From about November, 1955, to February, 1960. 

Q. Were you with another company prior to that time? A. uring 
the time that I was in school I worked for Union Carbide Chemical Cor- 
poration on an industrial grant doing research work in their fine chem- 
icals department determining new uses for fine chemicals, insofar as 
their pharmaceutical application was concerned. 

[24] Q. Will you give a little more in detail of your experience with the 
Pfizer Company? A. My experience with Pfizer -- 

Q. And also Union Carbide, please. A. Well, I think the Union 
Carbide experience was primarily a study of polymeric materials, such 
as polyethylene glycols, their carbowaxes, what they call their Ucon 
fluids, mostly of water soluble polymers and their applications in 
pharmaceutical uses; such as ointments, lotions, et cetera; and how 
they might be applied, are they toxic, are they not toxic, are they skin 
irritants or primary irritants, are they sensitizers and this sort of 
thing. 

At the Charles Pfizer & Company I was department head of the 
Veterinary and Nutritional Products Development Department. And my 
work encompassed the study of vitamins, hormones, antibiotics and 
chemo-therapeutic agents. 

Do you want me to be more specific in that ? 

Q. No. What briefly, if you have any, has been your experience 
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with drug resinates? A. Well what I consider my experience with drug 
resinates started during the time that I was in school prior to 1956. 
And we used in the laboratory ion exchange resins for ion exchange 


chromatography in separation of drugs from one another because of 
their difference in physical constants. [25] Since these were drugs on 
resins I considered them drug resinates although not used per se for 
a dosage of an individual. 

My experience then later on at Pfizer included the knowledge, study , 
and use of ion exchange resins in recovery processes for antibiotics; 
and to some degree the use of these materials from the recovery proc- 
esses in treating disease in animals. 

My major experience with ion exchange resins, however, has been 
at Strassenburgh Laboratories. 

Q. Can you tell us a little more about your experience in drug 
resinates at Strassenburgh Laboratories? A. Strassenburg Labora- 
tories are primarily interested in or has been in making sustained re- 
lease medications by putting drugs on ion exchange resins. To a great 
extent we have studied cationic drugs on cation exchanges. And this 
would include ail amine drugs; and it ranges from adrenergic agents 
antihistaminic agents even to antibiotics and vitamins. Practically 
every drug that is an amine we have studied on the cation exchange. 

We have studied the rates of pickup, the capacity of the resins for these 
drugs and the rates of release of these drugs from the resins. 

We have also studied, but not quite to as great a degree, the pickup 
and release of anionic drugs from [26] anionic exchanges too. 

And in this class of drugs it would cover such things as para- 
amino benzoic acid, salicylic acid, anti-diabetic drugs, diuretics and 
others. 

Q. Did you work on ion exchange resins in drugs in 1956 and 1957? 
A. Yes, primarily insofar as analytical application is concerned. 

Q. Now I want to show you a copy of the Hays application in suit 
-- which has already been received in evidence -- and I ask are you 
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familiar with the specification and the claims contained in that applica- 
tion? A. Yes, Iam. 

Q. Dr. Collins, in the claims the term "in dosage unit form" is 
used. Now what is the meaning of this term, as you understand jit ? 

A. Unit dosage form refers to a capsule, a tablet or a teaspoonful of 
suspension or a tablespoonful of suspension. Something of that nature. 

Q. Will you also explain the meaning of the term in the claims 
"Cross linked sulfonic acid cation exchange resin having a cross link- 
age of 3-17 per cent''’? A. This type of statement refers to the amount 
of copolymer included in the polymerizate. In this case it [27] | refers 
to divinyl benzene polymerized with styrene. The 3-17 percent refers 
to the percentage of divinyl benzene that is included in the mix with the 
styrene. | 
In other words, the 3% divinyl benzene there would be 97%. styrene; 
and 17% divinyl benzene there would be 83% styrene. This mixture is 
then polymerized and the copolymer is subsequently sulfonated. The 
3-17% refers to both the mixture and to the final polymer; refers to the 
amount of divinyl benzene both in the mixture and in the copolymerizate 
that has been sulfonated. | 

Q. As it refers to the amount of cross linking agent present; is 
that right? A. It refers to the amount of cross linking agent; yes. 

Q. Now referring to the claims again, what is the meaning of the 
term "from 10 to 75% saturated with the said cation"? A. I interpret 
this to mean that in a resin with a, or of a particular capacity, the 10% 
is 10% of that capacity, and the 75% is 75% of that capacity in terms of 
mill equivalent in capacity of the ion exchange resin. 

MR. YORK: Your Honor, may I interrupt here? In my trial brief 
I have a table in which I calculated the percent saturation. My witness 
informs me that the calculation is wrong. | 
[28] THE COURT: How do you wish to show the correction? 

MR. YORK: Just cross out the table, Your Honor. Just cross out 
the last column on the right. 
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THE COURT: All right, that will be done. 

BY MR. YORK: 

Q. What factors do the percent saturation depend upon? A. The 
percent saturation depends on the capacity of the resin and the amount 
of drug that is put on. The molecular weight of the drug is important 
too. 

Q. What importance, if any, is having a dosage amount in the 
claims of from 10 milligrams to about 300 milligrams of the ephedrine 
and propadrine cation? A. Primarily, this is a practical limitation. 

A dosage amount of less than 10 milligrams is seldom used, and a dos- 
age of over 300 milligrams is seldom used. 


In reference to this claim, the 300 milligrams would be used only 


in a sustained release product. 

THE COURT: Excuse me. These parallel columns (indicating) of 
the Hays Serial No. 665,130 and the Keating Patent No. 2,990,332; is 
that what you want me to strike out? Is this it? 

MR. YORK: No, Your Honor. 

THE COURT: Give me the page number, please. 

[29] MR. YORK: Iam sorry, Your Honor. It is on page 9 of the trial 
brief. Strike out the percent saturation column on the right-hand side 
of the page. 

THE COURT: All right. 

Just that one column on saturation? 

MR. YORK: Yes, sir. I guess Iam not a man who is skilled in the 
art of saturation. 

THE COURT: All right. 

BY MR. YORK: 

Q. Now I would like to ask you, Dr. Collins, several questions in 
regard to the first paragraph on page 3 of the Hays application in suit. 
And I will read the sentence which I am particularly interested in and 
which I will question you about. 
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‘In the case of ephedrine or propadrine it has been found that there 
is a quite fast release of the first portion of bound ephedrine or pro- 
padrine and that this fast release gives more untoward side effects 
than when the fulfonic acid cation exchange resin is only 75% saturated 
or less saturated withthe ephedrine or propadrine. In the 75 to 100% 
saturated resin the first quick release is better than if the pure amine 
compound were used" -- this is right in that specification -- "pure 
amine compound were present, but the best results are obtained with 
the slow uniform [30] release which occurs after the first quick re- 
lease with the 100% saturated resin, and which occurs right from the 
beginning with the 75% or less saturated resin." | 

Now, what are the side effects that are obtained with ephedrine or 
ephedrine resinates? A. The side effects that one could expect are 
those of sympatheticomimetic drug stimulation. These would include 
increased heartbeat, perhaps raised blood pressure, dilated pupils of 
the eyes, perhaps headaches, nervousness and insomnia. 

Q. The one I heard about is a dry mouth effect. I don't know 
whether you mentioned that or not. A. This may occur too. | 

Q. So, in your opinion, would reducing the side effects be of value 
toa patient? A. It would be of particular value. Well, certainly it 
would be of value. It would be of particular value, I feel, for an a'sth- 
matic patient or someone with bronchial asthma. | 

Q. Now was it obvious to you prior to November, 1956, that there 
would be less untoward side effects with an ephedrine or propadrine 
resinate of 75% or less saturation over one with 100% saturation? A. 
No. | 
31] Q. Now would you please explain to the Court what is meant by a 
"slow uniform release" in the Hays application? A. This refers to a 
unit amount of drug being released in a unit amount of time. 

For example, if the unit dosage form is expected to release its 
drug over a period of 8-hours, 1/8 of the drug would be released in 
each of the 8-hours to give 100% release in 8-hours. | 
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Q. Now was the uniformity of release of a 10 to 75% saturation of 
ephedrine or propadrine resinate of the type called for in these claims 
obvious to you prior to November, 1956? A. No, it was not. 

Q. What is the advantage, if any, to a patient of having a uniform 
release which is disclosed in this paragraph in the Hays application? 
A. The advantage is that a unit amount of drug is released in a unit 
amount of time‘and the patient will have a smoother acting medication. 
He will also take the medication at longer intervals of time, perhaps one 
or two capsules a day rather than one capsule every two to three hours. 

Q. I think I said in my trial brief, and maybe I should have con- 
sulted with my ‘expert again, that also you could employ a larger quan- 
tity of drug in a dose if you have [32] uniformity of release. Is that cor- 
rect or not? A. Well, essentially I was saying the same thing. If you 
dose at less frequent intervals you would have to give more drug at 
tess frequent intervals. However, the same amount of drug would be 
probably administered over a 24-hour period. 

Q. Now, Dr. Collins, were there discussions between you and Dr. 
Keating of the Strasenburgh Laboratories in regard to running animal 
tests to compare saturated ephedrine resinates with partially saturated 
ephedrine resinates of various degrees of saturation? A. Yes, we 
discussed this. 

Q. About when was that discussed? A. During the summer of 
1964. 

THE COURT: If you talk into the microphone instead of turning 
your face away from it we will be able to hear you better. 

BY MR. YORK: 

Q. What did you discuss with him, in general, in regard to animal 
tests? A. We discussed primarily what degrees of drug saturation of 


resinates we could use for the study. Obviously, we couldn't study 


every percentage between 10 and 75%, nor between 100 and 75%, so we 
picked what we thought was the [33] important point. The saturated 
level was compared with 75% with 10% and an intermediate level which 
was about 40% saturated for our animal studies. 
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We discussed also what animal studies we should run, or WES type 
of animal studies. 

Q. What kind of animal tests did you run? A. We finally decided 
on a lethality type study or a degree of mortality. We felt that in the 
case of side effects the ultimate side effect would be death, and we 
would study any change in mortality that was brought on by the various 
degrees of saturation of ephedrine on the ion exchange resin; or what ef- 
fect on mortality a 10% would have versus the 75%, versus 100% sat- 
urated resin. 

Q. What did Dr. Keating ask you to do in regard to such tests? A. 
He asked that I have the ion exchange resin with ephedrine at 100% 
saturation, 70%, 10% and 40% saturation prepared and analyzed for 
presentation to the phrmacology department for toxicity studies. 

Q. And what did you do? A. I had these prepared. 

Q. Who did this work? A. David St. Maurice was the man who 
actually prepared the resin and carried out the analytical work.) 

[34] Q. What approximate percent saturation had you decided upon to 
make these compounds? A. The approximate percentages were 100% 
saturation, 70 to 75% saturated, 40% saturated and 10% saturated. 

Q. Do you know whether Mr. St. Maurice made such resinates? 

A. Yes, he made them. I observed his work during the preparation and 
during the analysis of the resinates. 

MR. YORK: Your Honor, this testimony of Mr. St. Maurice i is in 
evidence. This is one of the depositions which I took in Rochester. 

BY MR. YORK: 

Q. Do you know what was done with the resinates which Mr. St. 


Maurice made? A. Mr. St. Maurice turned the resinates over to Dr. 


Keating for further disposition. 

Q. Did you have any discussion with Dr. Keating in Soran to these 
resinates? A. Not at that time. Later on we discussed the resinates 
in relation with the results of the animal studies. 
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Q. Who is Mrs. Ann Abell? A. Mrs. Ann Abell is a laboratory 
technician in the’ Pharmacology Department, Strasenburgh Laboratories. 

MR. YORK: Your Honor, her deposition is also in evidence. She 
is the one who ran the animal tests. Her deposition was taken in Roch- 
ester in order to save time. 

THE COURT: I understand. 

BY MR. YORK: 

Q. I show you plaintiffs’ deposition exhibit number 1. Did you see 
this document at any time? A. Yes, I have. 

Q@. Under what circumstances? A. The first part of the document 
I saw was Table 1 just subsequent to the oral toxicity studies in rats. 
This was at the time Dr. Rowe presented this to Dr. Keating. The 
three of us discussed this jointly. 

Q. I show you plaintiffs’ deposition exhibit 9. I direct your atten- 
tion in particular to a column entitled "Corrected by Dr. A. Collins". 
Can you explain what this is? A. Yes. Subsequent to the running of 
the oral toxicity studies in rats, when I first saw this Table that you 
pointed out in deposition exhibit 1, I noticed that under the "Percent 
Saturated" column that the figures had to be somewhat in error or else 
they were poor approximations. And at that time I gave the correct 
degrees of saturation to Dr. Rowe. And these are the figures in the 
deposition exhibit 9 reflected in the column "Corrected by Dr. A. Col- 
lins [36] 10/20/64". 

Q. Did you discuss these corrected degrees of saturation with any- 
body besides Dr. Rowe? A. With Dr. Keating and with Dr. Rowe. 

Q. When did you talk about them with Dr. Keating? A. It would 
be sometime in late September or early October. 

Q. I show you plaintiffs' deposition exhibit 4 -- and a copy of this 
is on page 11-A, Your Honor, in the trial brief. You may want to look 
at it as the witness testified. 

THE COURT: No, I can listen. 

Which deposition does this refer to? 
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MR. YORK: This deposition exhibit 4, Your Honor, was introduced 
in the deposition of Dr. Keating. | 

THE COURT: It hadn't been identified in the record that way. You 
didn't say who's deposition it was. Go ahead. 

BY MR. YORK: 

Q. Are you familiar with this graph? A. Yes, lam. 

Q. Did you discuss this graph with Dr. Keating? A. Yes, I did. 
[37] Q. When did you have such a discussion? A. In late October or 
early November, 1964. 

Q. Did you talk about these corrections which you made in plain- 
tiffs' deposition exhibit 9 with Dr. Keating before or after you had the 
discussion about the graph? A. Shortly before. 

Q. Would you briefly explain this graph to the Court ? 

MR. YORK: Your Honor, this was done by Dr. Keating on his dep- 
osition, but I think it may be helpful if Dr. Collins would do it here. 

THE WITNESS: This is a graph of percent mortality -- | 

THE COURT: Of what? 

THE WITNESS: This is a graph of percent mortality as it varies 
with the percentage saturation of ephedrine ion exchange resin, in pene 
case Amberlite IR-120 ion exchange resin. 

It shows that at 100% saturation the mortality in rats is approxi- 
mately 45%. There is a rather sharp drop in mortality as the degree 
of saturation is lowered. And there is what we might call a breaking 
point in the mortality curve at about 70 or 75% of saturation. At this 


point the mortality has dropped sharply down to some 10% mortality; 
and as the degree of saturation is decreased the mortality hits zero 
between 10 and 15% of saturation of the resin. The[38] unexpected fact 
here is shown in deposition exhibit 5, where an extrapolation of mortal- 
ity from the 10, 40 and 75% would indicate an expected mortality ; in the 
100% saturated resin of approximately 17%, whereas the mortality in 
actuality is 45%. 
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Q. What about the mortality in the 10% saturation? A. The mor- 
tality is zero at slightly above 10% saturation; and it can be expected 


to be zero at any degree of saturation below 10%. 

Q. What can you say, if anything, about going below 10% saturated 
resin from any point of view? I don't mean just mortality, but as a 
general proposition. A. Well, as a general proposition, it could be 
used, the level of saturation below 10%, but it becomes impractical be- 
cause of the size of the dosage which must be given be it an animal or 
a human. It becomes impractical if higher dosages of ephedrine are 
required for treatment of a medical condition; and asthma would be one. 

Q. Well, when did you first realize, if you do now, that there is a 
substantial difference in results between a 10 to 75% saturated ephe- 
drine and one above 75%, such as, for example, 100% saturation. A. 
My first real realization of differences in toxicity was based on table 
alone, because these are [39] really the first toxicity results that I had 
seen. 

As far as differences in rate of release of the drug, the first I saw 
what to me is a substantial difference in rate of release or the expected 
rate of release of a drug from ion exchange resin was during the sum- 
mer of 1964, when we carried out the drug release rate studies of res- 
ins that we used for these mortality experiments. 

Q. Is there some technical way of stating differences between 
drugs released at 100% saturation and, let's say, 75% and below satura- 
tion from the point of view of elution? A. Well, taking a value that one 
gives for the 100% saturation resins and plotting them as the amount of 
drug release versus time, one gets an exponential curve or what we 
call a semilogarithmic release of drug. Whereas, as you go down to 
75% saturation and below, particularly at the lower levels, one gets a 
unit amount of drug release in a unit period of time. It is not an ex- 
ponential or semilogarithmic release. It is what we call a Zero Order 
release of drug, or a Zero Order of release of any material from an 
ion exchange resin. Whereas, where you get the semilogarithmic re- 
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lease or exponential release we refer to this as a First Order of re- 
lease. | 
Q. And the 100% saturation -- A. The 100% saturated resins 
gives the First Order of release, and as the percentage goes down be- 
low 75% and [40] particularly when you get down to the 10% range you 
get a release of drug that approximates or is very close to zero order 
of release, rather than the first order you get with 100% saturated res- 
ins. | 
Q. Would you say that between 75 and 10% is closer to a zero or- 
der release than it is to a first order that you would have say at above 
100%? A. Yes. | 

MR. YORK: Your Honor, in view of the fact that this abandoned 
application will not be relied upon, I am wondering if there is “5 need 
in going into that abandoned application. 

THE COURT: Well, you will probably have to wait and see if it is 
brought out by Counsel for the Patent Office. The history of that is in 
evidence, isn't it? 

MR. SCHIMMEL: I thought I made it clear that I was putting it in 
evidence because both the Examiner and the Board, in their decisions, 
relied on that abandoned application at least for the date on which Dr. 
Keating had first disclosed what is claimed in his patent. 

THE COURT: Well, you are not depending on it for anything ex- 
cept the date ? 

MR. SCHIMMEL: Except the date and the fact that the subject mat- 
ter disclosed there in the abandoned case [41] was carried over into the 
subsequent application which became a patent. : 

THE COURT: Well, isn't that quite clear from the first paragraph 
of this patent here? 

MR. SCHIMMEL: Well, that is a question, I think, Mr. York may 
raise, as to whether it is clear from the first paragraph or not. 

THE COURT: I thought it was when I read it. | 

Well, outside of that, are you through with this witness on ou di- 


rect? 
| 
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MR. YORK: No, Your Honor, Iam not. It seems to me that may- 
be on rebuttal -- 

THE COURT: Well, you see what Mr. Schimmel desires to do. 

He desires to use that date. 

MR. YORK: For what? 

THE COURT: For the prior conception, of course. 

MR. YORK: There is only a double patenting rejection. If there 
is only a double patenting rejection before the Court, then I don't need 
to go into the abandoned application. 

THE COURT: You must understand how double patenting is de- 
termined: and the date, of course, is something very essential. 

MR. YORK:! Ina double patenting case dates don't [42] mean any- 
thing. 

THE COURT: Well, it does here. Go ahead with your examination. 
I can't try your case for you. 

MR. YORK: Very well, Your Honor. I am going to refer to the 
abandoned application. 

I have a copy here of the specification as filed and I offer it in evi- 
dence as plaintiffs’ exhibit 10. 

THE COURT: What is the serial number of that abandoned applica- 
tion? 

MR. YORK: The serial number of that, Your Honor, is 598215, and 
it was filed in 1956. 

THE COURT: All right. It is mentioned here in the first para- 
graph of the Keating patent. 

MR. YORK: Yes, sir. 

THE COURT: All right if you want it in evidence there will be no 
objection. 

MR. SCHIMMEL: No objection. 

THE COURT: Mark it in evidence. 

THE DEPUTY CLERK: Plaintiffs’ Exhibit Number 10 is marked 
in evidence. 
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(Plaintiffs' Exhibit No. 10 was received in evidence.) 

MR. YORK: You have already put that in evidence, haven't you, 
Mr. Schimmel? | 
[43] MR. SCHIMMEL: Yes, I have, but I have no objection to your 
putting it in also. 

THE COURT: I thought you were examining it. Didn't you ask to 
have it marked for identification? 

MR. YORK: Iam sorry, Your Honor. If he has it in evidence then 
the witness can just refer to it. 

(The Abandoned Application Serial No. 598,215 marked in evidence 
as plaintiffs' Exhibit No. 10 was withdrawn.) 

BY MR. YORK: 

Q. Have you read and do you understand what is disclosed in this 
application? A. Yes, I have read it and I understand it. 

Q. Does this application disclose propadrine or ephedrine?) A. 
No, it does not. 

Q. Does this application disclose any advantage of a partially 
saturated resinate over a fully saturated resinate? A. It states on 
page 4 that: "The resin adsorption compounds oe this invention are 
preferably substantially saturated with the amine.’ 

MR. YORK: I ask that this article by Chaudhry and saunders 
called "Sustained Release of Drugs From Ion Exchange Resins" be 
marked for identification. 

THE COURT: Have you a copy of that, Mr. Schimmel? 

[44] MR. SCHIMMEL: Yes, I have, Your Honor. 

THE COURT: It may be marked for identification. 

THE DEPUTY CLERK: Plaintiffs' Exhibit Number 10 is marked 
for identification. 

(Plaintiffs' Exhibit No. 10 was marked for identification.) 

THE COURT: This will be offered in evidence. Will you have any 
objection to it? 

MR. SCHIMMEL: No, Your Honor. 
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MR. YORK: Very well, I offer plaintiffs' exhibit 10 or identifica- 
tion in evidence, Your Honor. 

THE COURT: Mark it in evidence. 

THE DEPUTY CLERK: Plaintiffs' Exhibit Number 10 is marked 
in evidence. 

(Plaintiffs' Exhibit No. 10 was received in evidence.) 

BY MR. YORK: 

Q. I show you plaintiffs’ exhibit 10 and ask you whether you are 
familiar with the disclosure in this article? A. Yes, lam. 

Q. How do the elution results shown in plaintiffs’ exhibit 10 com- 
pare with the elution results shown in the Hays application in suit? 
[45] A. The information disclosed here by Chaudhry and Saunders is 
essentially the same thing that the Hays application shows, in that as 
the degree of saturation ephedrine on the ion exchange resin decreases 
a more uniform release of drug occurs;andat the lowest degree of satu- 
ration the most ‘uniform release occurs and, there again, also changed 
from an exponential release of a drug to a straight line release of drug 
from the resin. 

Q. Do they talk about a straightening of the curve in that article? 
A. Yes, they do. 

Q. Can you explain a little in detail about what this straightening 
of the curve means which is mentioned by Chaudhry and Saunders? A. 
This straightening of the curve means that the release of drug is chang- 


ing from an exponential release, or what we call a first order release, 


toa zero order release, or a straight line release, a unit amount anda 
unit time, the same unit amount being released in each unit period of 
time. 

Q. I believe you have already testified with respect to the meaning 
of a zero order release; is that correct? A. Yes, I did. 

Q. Ihand you a copy of the Keating patent 2,990,332 [46] which is 
in evidence, and I refer you particularly to claim 14 of that patent. 

You will note that it talks about the amine being 2% of the adsorp- 
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tion compound. Can you tell from this figure of 2% what percentage of 
saturation is present? A. No, I cannot. 

Q. Would this amount of 2% in the claim mean that the resinate 
could be even as much as 100% saturated? A. It could be because 
neither the amine is specified nor the resin is specified, nor the capac- 
ity of the resin. | 

THE COURT: That clock, Mr. York, is very slow. In fact, several 
of the clocks around here are in that condition. It is now 11: 15 Seema 
and that is the time we take our usual morning recess. 

THE DEPUTY MARSHAL: This Honorable Court stands recessed 
until 11:30. 

(Whereuon, at 11:15 a.m. the Court recessed as noted.) 

[47] THE COURT: You may proceed, Mr. York. 

MR. YORK: Will you read the last question and answer, please? 

REPORTER (reading): "Would this amount of 2% in the claim mean 
that the resinate could be even as much as 100% saturated? 

"A. It could be because neither the amine is specified nor the re- 
sin is specified, nor the capacity of the resin.' 

BY MR. YORK: 

Q. Now, could one tell fromthe cross linkage and particle size or 


sulfonic acid cation exchange resin what the capacity of the resin or the 
amine would be? A. No, you couldn't. 

Q. Now referring again to this claim 14 of the Keating patent and 
the class of compounds referred to in this claim as beta phenalkyl 
amines, please state whether or not this class of compounds includes 
compounds which are not effective in combatting bronchial asthma? 

A. Yes, it does. | 

Q. Well, can you name some compounds of this class which are 
not useful as bronchial dilators? [48] A. Amphetamine, for example, 
is a beta phenalkyl amine and it is not used in the treatment of asthma. 

Q. Referring again to this claim 14, and to -- 

THE COURT: Could it be used for a common cold? 
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THE WITNESS: It might be used in a common cold. 

THE COURT: Go ahead. 

BY MR, YORK: 

Q. Referring again to this claim 14, are the beta phenyl beta hy- 
droxy alkyl amines, as a general class, useful as bronchial dilators? 
A. Asa general class they might not be considered to be useful bron- 
chial dilators, but certain, specific members of the class would be use- 
ful as bronchial dilators. 

Q. Now the term "adrenergic composition” is used in claim 14, 


Is this a term which goes beyond compositions which are useful as 
bronchial dilators? A. Yes, it does. 

Q. Are you familiar with the various pharmaceutical products 
being sold now by Strasenburgh? A. Yes, lam. 

Q. Will you please state whether or noi Strasenburgh seils a prod- 
uct which is useful in combatting bronchial asthma? A. Yes, they do. 
[49] THE COURT: I have noticed on television they have a capsule 


they call "CONTACT" that has several increments in it So that they 
act in rotation preserve a person's equanimity for a sleep of 8 or 12 
hours. Is this similar to that? 

THE WITNESS: This is somewhat similar. 

THE COURT: Have you seen that on television? 

THE WITNESS: Yes, I have. 

THE COURT: Is it similar to what is in issue here in its effect? 
I must be. 

THE WITNESS: It is similar only in that it is a sustained release 
product. 

THE COURT: What? 

THE WITNESS: It is similar in that it is a long acting medication. 
That particular product isn't intended for treating bronchial asthma. 

THE COURT: I know, but the principle is the same though, isn't 
it? 

THE WITNESS: No, it is not. 
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THE COURT: What is the difference? 

THE WITNESS: The product CONTACT that you referred to,is 
made up of a mixture of drugs that are individually placed on what you 
call -- Small sugar beads are used -- 

THE COURT: Whatever they are, some of them act [50] before 
others; isn't that true? 

THE WITNESS: Some part of the drug will act before other ate 
of the drug. 

THE COURT: And that affords them the opportunity to sleep for 
a long period and be absent from pain; isn't that right? 

THE WITNESS: No, this particular drug is used for colds. It con- 
tains a nasal decongestant and an anti cold allergic drug, an antihis- 
taminic drug. 

THE COURT: Go ahead. 

MR. YORK: Perhaps the Court would be interested to kno 

THE COURT: Here is what struck me: In the commercial nh 
commentator said, instead of taking the medicine for a cough, for in- 
stance, every 4 hours, you can take it once and it has effect for 8 or 10 
hours. Now isn't that what this thing does which you have too? 

THE WITNESS: From that standpoint. 

THE COURT: That is what I mean, that is all. I didn't mean it 
was alike in any respect. But the general principle of the thing gave 
you a long sleep instead of having to take medicine over stated periods. 

THE WITNESS: Yes, sir. 

THE COURT: All right, go ahead. 

{51] BY MR. YORK: 

Q. You stated Strasenburgh sells a product which is useful in 
combatting bronchial asthma. Now what trade name is this product be- 
ing sold under? A. Omni- Tuss Suspension. 

Q. What is the composition of this Omni-Tuss product? A. It 
contains codeine, ephedrine, phenyltoloxamine and chlorpheniramine all 
as sustained action drugs, and guaiacol carbonate is a free drug, 
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THE COURT: Just one minute. Is there any difference between 
bronchial asthma and the asthma which is associated with heart condi- 
tion? 

THE WITNESS: I would rather have a medical doctor answer that 
question, Your Honor. I don't know personally. 

THE COURT: Because if there is a difference and this drug was 
administered it might be bad for the heart. 

THE WITNESS: This is why I said a good facet of this dosage form 
is that we have a slow release of ephedrine because it is a sympathomi- 
metic amine and it would be good if we don't have any side effects, be- 
cause some asthmatics do have heart conditions. 

THE COURT: Well that thought just struck me anyhow. 

{52] BY MR. YORK: 

Q. Will you tell us a little more about the composition of this 
Omni-Tuss? You said it did contain ephedrine. What is the ephedrine, 
a salt or a resinate, or what is it? A. It contains ephedrine as the 
resinate of a styrene diviny! benzene and sulfonated copolymer. There 
is 25 milligrams of ephedrine in the dosage form, and it exists there as 
a 11% resinate, 11% composition of matter. The percent of saturation 
is different from this. 

THE COURT: Is this product in commercial production? 

THE WITNESS: Yes, it is. 

BY MR. YORK: 

Q. What is the cross linkage of the sulfonic acid cation exchange 


resin that is used in that product? A. Approximately 8%. 


Q. Did you give the cross linking agent? A. The cross linking 
agent in this case is divinyl benzene. 

Q. What is the particle size of this ephedrine resinate product ? 
A. The particle size ranges from 100 to 400 mesh and the average 
particle size is approximately 250 mesh. 

Q. What is the percentage of saturation of ephedrine on the ephe- 
drine resinate present in this Omni-Tuss? [53] A. Approximately 
16%, I believe. 
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Q. Did you say you had 11% ephedrine, and that the percentage 
saturation is about 16%? Is that correct? Do you want to check that ? 
A. Yes, that is what I said. I was looking for some other figures to 
corroborate it. I didn't want to figure it out exactly unless I have to. 

Q. Well, approximately? A. Approximately 15 or 16% saturation. 

Q. Now, does Strasenburgh make an appetite suppresent which is 
sold under the trademark BIPHETAMINE? A. Yes. 

Q. What is the chemical composition of this product? A. The 
active component of this product is amphetamine and it exists as a 
resinate of the sulfonated divinyl benzene and styrene copolymer. The 
Amphetamine is a resin 100% saturated with amphetamine. 

Q. Has Strasenburgh ran tests on other products than the Omni- 
Tuss which are useful in combatting bronchial asthma? A. Yes. 

Q. What are these products? A. There is one which we refer to 
as IONEPHIN T. | 

Q. What is the resin base of that product? [54] A. This product 
contains two drugs. One is ephedrine as an ion exchange resinate, and 
the other is methaqualone as a free drug. 

Q. What is the percent saturation of ephedrine present in the ephe- 
drine resinate of this product Ionephin T? A. The resinate there con- 
tains approximately 16% of enhedrine, which is approximately 23% of 
saturation. | 

Q. Now this saturation figure is based on what you know is the 
capacity of the resin; is that correct? A. The saturation figure is 
based on the known total capacity of the resin in milliequivalents for 
ephedrine versus the amount of the number of milliequivalents there 
are on the resin. | 

MR. YORK: I would like to have marked for ROR EE a label 
called "Omni-Tuss Suspension”. 

THE COURT: Have you a copy of that, Mr. Schimmel? 

MR. SCHIMMEL: I have seen it, Your Honor. I have no objection. 

THE COURT: Offer it in evidence then. ; 
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MR. YORK: I offer the Omni-Tuss Suspension label in evidence 
as plaintiffs’ exhibit 11, Your Honor. 

THE DEPUTY CLERK: Plaintiffs’ Exhibit Number 11 is marked 
in evidence. 

(Plaintiffs Exhibit No. 11 was received in evidence.) 
(55] BY MR. YORK: 

Q. Is this Omni-Tuss Suspension label, plaintiffs’ exhibit number 
11, the product about which you testified? A. Yes. 

Q. What is the status of the product "TJONEPHIN T"' at the present 
time? A. It is presently undergoing clinical study. 

Q. To your understanding, has it already undergone animal 
pharmaceutical tests? A. Yes, it has. 

Q. And this is for F.D.A. approval? A. Yes. 

Q. Now is Edwin E. Hays, the applicant in application serial num- 
ber 665,130, still employed by Strasenburgh? A. No, he isn't. 

Q. Do you know with what company, if any, he is employed? A. 


To my last knowledge, he was employed by Riker Laboratories, a divi- 
sion of Rexall. I believe that is in Northridge, California. 
MR. YORK: Ihave no further questions at this time, Your Honor. 
THE COURT: Very well. Cross-examine, Mr. Schimmel. 


CROSS EXAMINATION 
[56] BY MR. SCHIMMEL: 

Q. Dr. Collins, I don't believe you mentioned the exact date when 
you came to work with Strasenburgh Laboratories, did you? A. No. 
Do you want this date? 

Q. Yes, please. A. I was hired by them, I believe, in February, 
1960, and I actually began working in April of 1960. 

Q. When did you first have any knowledge of Dr. Keating's work 
in this field? A. Only after beginning working with Strasenburgh 
Laboratories. 

Q. Did you know at that time that he had filed his patent applica- 
tion? A. After going to work for Strasenburgh Laboratories; yes. 
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Q@. And Iam speaking now of the original application in 1956. You 


knew of this at the time you went to work with the Strasenburgh Labora- 
tories? A. At some time after going to work with them; yes. 

Q. Now you have mentioned, that when you speak of saturation of 
the resin with the particular drug, that the percent of saturation depends 
upon the resin that you are using; is that correct? [57] A. Yes. 

Q. Does it also depend on the form in which the resin is used? 

A. What do you mean by "form"? : 

Q. The physical form. 

THE COURT: Do you mean capsule or pill? 

MR. SCHIMMEL: No, Your Honor. I mean whether it is in differ- 
ent particle sizes, whether it is a solid of any particular size, etc. 

BY MR. SCHIMMEL: 7 

Q. The resin usually is in particle size, is it not? A. Yes. 

Q. Those particles, are they adsorbent of the drug material which 
you are using with the resin? A. Yes. 

Q. Now when you speak in terms of a complete saturation by the 
drug on the resin particle -- A. Yes. 

Q. -- Is all of the drug adsorbed on the particle? A. It is all of 
the drug that can be adsorbed on a specific unit amount of the resin. 

Q. Is there a surface coating on the particle of the drug? A. On 
the ion exchange resin we are speaking of there [58] is not as such 
usually. The only surface coating is that it is ionically bound. There 
is some on the surface; yes. 

Q. And would that surface portion be more easily eluted than the 
interior portions? A. Yes. 

Q. Would then that be the reason why the 100% saturated has a 
greater initial effect than the lesser degree of saturation? A. I is 
part of the reason. 

Q. Now is it not true, in your reading of the Hays application in- 
volved in this proceeding, that Mr. Hays says he can use any sulfonic 
acid cation exchange resin? A. Which exhibit is that? 
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Q. That is on page 4 of the Hays application that is involved in 
this proceeding, about which you testified you had read and understood. 
A. Would you state your question again? 

MR. SCHIMMEL: Would you read the question, please. 

REPORTER (reading): "Q. Now is it not true, in your reading 
of the Hays application involved in this proceeding, that Mr. Hays says 
he can use any sulfonic acid cation exchange resin?" 

THE WITNESS: Yes. 

BY MR. SCHIMMEL: 

[59] Q. Is it also not true,that when Mr. Hays initially filed his applica- 
tion for a patent, he said the resin could be saturated with the ephedrine 
or propadrine ?'{ refer you to page 3 of the application and to the first 
sentence. A. Yes. 

Q. And may I refer you also to the last sentence in the first para- 
graph on page 3. Does that not also say that satisfactory results have 
been obtained with ephedrine and propadrine adsorption compounds con- 
taining from 5% to 100% saturation? A. Yes. 


Q. Now when you spoke of the untoward side effects described by 


Mr. Hays in this same paragraph, would those untoward side effects 
obtained by the fully saturated compound be due to the fact that we have 
spoke of before, that there would be some of the drug on the outside of 
the particle? A. It wouldn't be due to that small amount of drug alone. 

Q@. You indicated previously, I believe, that that could be an ex- 
planation; is that right? A. I said "part of the expianation"’. 

Q. Would that be known to anybody experienced in this field? 

[60] A. As far as I know, it would not. 

Q. Now in speaking of the cross linked sulfonic acid cation ex- 
change resin that was used by Mr. Hays and which was defined in his 
claims, is it true that that is a commercial product containing 3 to 17% 
cross linkage? A. This type of product is available commercially. 

Q. And is it true that saturation point of any particular resin of 
that type is a matter of experiment available to anyone who is skilled ° 
in this art; the determination of what the saturation point is? 
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THE WITNESS: Woul you read back the question? 

THE COURT: Don't you understand it? 

THE WITNESS: No, Your Honor. 

THE COURT: I didn't get it. I wish you would rephrase it. 

MR. SCHIMMEL: Let me rephrase it this way. 

BY MR. SCHIMMEL: 

Q. Is it a matter of simple experimentation to determine the satu- 
ration point of any particular sulfonic acid cation resin? A. I al 
say it is simple. 

Q. Would you say that it would be without the skill of anyone in 
this particular art? A. I don't understand that either. 

[61] Q. Given any particular resin of this type, would it be of any great 
difficulty for one skilled in the art to determine what the saturation 
point is? A. If they are skilled inthe art of determining saturation 
with various ions, yes, they would be able to do it. 

Q. We are talking now about the skilled organic and pharmocolo- 
gical chemists, are we not, in this field? That is whom Iam consider- 
ing the persons skilled in the art. A. Most of them have never done 
this. | 


Q. Given the disclosure of the Keating patent, would any such per- 
son have any difficulty determining what the saturation point of any 
particular resin would be? A. I don't think the Keating patent makes a 
particular mention or discloses methods of calculating saturation or 


degrees of saturation for capacities of resin. 

Q. Well, isn't it true that the only thing involved is suspending the 
resin in a solution of the drug for a particular length of time or vari- 
able time to determine how much is adsorbed? A. The time is so 
vastly different as you go from one ion to another, that when you get to 
these larger ions the difficulty becomes greater, and you have to reach 
an [62] equilibrium point. A person would have to know how or when to 
pick his equilibrium point; or when he was reaching equilibrium. 

Q. Wouldn't it be a matter of experimentation to try for one hour - 
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and get the results, try for two hours and determine what the result is, 
and try for another period of time until you got to the point where you 
reached an equillibrium? A. Ordinarily, when one is studying the 
capacity for hydrogen or sodium they do it for a 24-hour period, some- 
times a 16 to 24-hour period. With drug ions it becomes much more 
difficult, because besides. requiring a longer period for equilibrium, 
which in some cases might take two to three or four weeks,or perhaps 
longer, you would have bonding effects other than the ionic bonding ef- 
fects that make it difficult subsequently to completely analyze the resi- 
nate adsorbate for the drug. 

Q. Does Dr. Keating tell how long he took to form a fully saturated 
drug? A. He gives many examples and he may in some of them tell 
how long it takes for formation of some of the saturated drugs. 

Q. Do you remember what he says is the time factor involved? 
[63] A. I don't remember a time factor exactly. 

Q@. Let me refer you to column 21, Example 4, of the Keating pat- 
ent and ask that you read that paragraph? A. (Reading) "The sulfonic 
acid cation exchange resin" -- 

Did you want me to read it aloud? 

Q. No. Read it to yourself and then tell me, does that not give the 
approximate time within which the saturation or 75% saturation indi- 
cated there was obtained? A. Yes, he gives the time that was required 
in his experiment to obtain a 25.4% ephedrine composition. 

Q. Corresponding to what percentage of saturation? A. He says 
75%. 

Q. What was the time factor involved? A. In this case it was one 
hour and 30 minutes. 


Q. One hour and 30 minutes. Now you have read, I believe you 
said, both the Keating abandoned application and the: Hays application in- 
volved in this proceeding. May I ask you, have you also read the Keat- 
ing patent? A. Yes. 

Q. Is it not true, that the Example 1 of the Hays application is 
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identical with Example 3 of the Keating patent? A. They are not ex- 
actly identical. | 

Q. Are they substantially identical? [64] A. Substantially. 

Q. Now may I direct your attention to Table IV on page 8 of the 
Hays application. And comparing that with Table XVI on column 22 of 
the Keating patent, would it be correct to say that they are identical or 
substantially identical? A. Yes. 

Q. Now directing your attention to Claim 14 of the Keating patent, 
is the composition defined in that claim intended by Dr. Keating to be a 
unit dose? 

THE COURT: Unit what? 

MR. SCHIMMEL: Unit dose. 

THE WITNESS: It doesn't say So. 

BY MR. SCHIMMEL: 

Q. Is the import of the specification or description that it is in- 
tended to be a unit dose? Could you answer that? A. It infers this 
when it says "effectivenss during at least an eight-hour period when 
orally administered to a human patient". I would expect it to meana 
unit dose. | 

Q. Now directing your attention to the last clause of that tlaim 14 
about which you testified, "the percent of combined amine calculated as 
amine base being at least 2% of the adsorption compound," and I believe 
you said that [65] it could be 2% or it could be 100%, depending on the 
resin used? A. No. I said that this could be 100% of saturation. It 
could possibly be, depending on the resin that was used. 

Q. Isn't it true though, that the claim specifies that it is a cross 
linked sulfonic acid cation resin? A. Yes. | 

Q. And that that resin has a percentage of cross linkage of 5 to 
17%? A. Yes. | 

Q. Now with that kind of a resin, would your answer still be the 
same, that it could be saturation? A. Yes. | 

Q. Now when you speak of 2%, are you speaking in terms of the 
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amount of drug adsorbed on the resin? A. This refers to the percent 
of combined amine being 2%, this claim 14. 

Q. If using the 2% combined, what would be the percentage of 
adsorption? A. Of saturation, do you mean ? 

Q. Yes. A. You can’t calculate this because you haven't speci- 
fied which amine. 

Q. He does disclose amphetamine, does he not? [66] A. Not in 
claim 14. 

He discloses generally beta phenalkyl amines as a general classi- 
fication. 

Q. Let's look at the second classification he has there of beta 
phenyl beta hydroxy alkyl amines. Let's look at that for a moment. And 
I call your attention to the statement made by the Examiner, and I will 
read it to you. 

(Reading) "In claim 14 the drug may be beta phenyl beta hydroxy 
alkyl amines. The two most universally used of such amines are ephe- 
drine and propadrine."’ 

Do you agree or disagree with that? A. I think I agree with that. 

Q. You agree with it? A. Yes. 

Q. Now let's assume that we are using ephedrine with the resin 
defined in claim 14 of Keating. With the 2% figure combined drug, 
what would that be as to the percentage of saturation? A. I would have 
to calculate that on a piece of paper. 

Q. Would would be 100% saturation? How much drug would be on 
the resin? A. With ephedrine? 

Q. With ephedrine. [67] A. Approximately 45%. 

Q. Approximately 45%. A. Yes, this is approximately 5 milli- 
equivalents of ephedrine. 


Q. So approximately 45% would be saturation? A. Yes. 
Q. Then 2% of that would be approximately 5% saturation, wouldn't 
it? A. The way I read this it is 2% amine in one case and 45% amine 


in the other case. Your question isn't clear to me. 
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Q. Iam speaking in terms of at least 2%. A. Yes. 

Q. Now looking at just that, the 2% -- A. Oh, I see what you 
mean. This is an incorrect way of calculating saturation. 

Q. The normal interpretation, I believe you said, of that language 
there is that would be the amount of drug on the resin? A. The 2% 
refers to the amount of drug on the resin. | 

Q. It does not refer to saturation? A. No. 

Q. Now, do I understand you to say that you have no way of know- 
ing from that what the percent of saturation would [68] be? A.. ‘Yes, I 
I do, but the way you calculated it is incorrect. 

Q. Well, what would it be? A. There is 2% drug on the resin. 
There is 2 milligrams per 100 milligrams, or 20 milligrams per 
1,000 milligrams; and this is approximately 1/8 of a milliequivalent of 
ephedrine. Now, if the capacity of the resin were 1/8 of a milliequiva- 
lent that would then at 2% ephedrine give you 100% saturated resin. If 
the capacity were 1/8 of a miliequivalent per gram of resin. | 


Q. Let me refer you to this statement in the Decision of the Board 
of Appeals and see whether you agree or disagree with it? 
The statement is: 


(Reading) "It is clear to us that the only substantial difference be- 
tween the instant claims and claim 14 of the patent is that claim 14 en- 
compasses a 6 to 100 percent saturation of the resin whereas the in- 
stant claims encompass 10 to 75 percent saturation thereof.” 

Now with respect to the 6 to 100 percent saturation which the 
Board of Appeals has mentioned here, do you agree or disagree with 
it? A. I don't know what they based their calculations on. : 

[69] Q. Let's say this: The only figure that is given in the claim, we 
all agree, I believe, is the 2% figure; at least 2%. Now you have said 
that that could be 100% saturation. A. Yes. 

Q. Now the question is: Of the 6% saturation that the Board of Ap- 
peals has used in determining that that 2% could be 6%? That is the 
only part where we have any controversy now. A. I don't know how 
, they calculated it. 
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Q. You don't know how, and your answer is that you do not agree 
with it, I presume? A. I cannot agree or disagree, since I don't know 
how they calculated it. 

Q. Well, let's look at the resin that is used, and we are talking 
about ephedrine as the drug. We have the same identical resin in the 
claim that we have in the Hays application, do we not? A. All right. 

Q. Is that true? A. We will assume we are using that resin. If 


they used that resin their calculation of 6% is incorrect. The actual 


figure should be nearer 3%. 

Q. That is what I wanted to get an estimate from you, [70] an ap- 
proximation from you, of what, in your opinion, the figure would be. 
You say it would’ be roughly 3%, approximately, using that resin? A. 
If you use a resin that has a capacity of 5 milliequivalents per gram. 

Q. Well, looking at claim 18 of Hays, we are talking in terms of 
a resin having a cross linkage of 3 to 17%. Claim 8 rather. If I said 
claim 18, it is incorrect. Claim 8. 

Hays has a resin which has a cross linkage of 3 to 17%. Keating 
has in claim 14 a resin which has a cross linkage of 5 to 17%. Would 
they be substantially the same resins for these purposes? A. They 
haven't given a degree of sulfonation in either case. 

Q. In neither case is there any degree of sulfonation? A. No. 

Q. But, insofar as the Hays claim is concerned, the 3 to 17% 
would certainly include the 5 to 17%, would it not? A. Yes. 

Q. Now the claim also doesn't give any degree of particle size 
either, does it? A. No. 

Q. Would the particle size have anything to do with the degree of 
saturation? [71] A. Very little. 

Q. Very little. A. Well, it depends on what ion you are using. In 
the case of ephedrine it doesn't have very much. 

Q. Iam thinking in terms of ephedrine with the specific cross 
linked sulfonic acid resin. The particle size of that would be of no 
importance here? A. It would be of very little importance. If you take 
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the mid point of this range, at 3% it would be virtually unimportant and 
at 17% it might assume some importance. 

Q. In your reading of the Hays original application, the abandoned 
application, you made reference to page 4, I believe, in which you 
called attention to the fact that the disclosure showed a preference for 
a saturated resin. Is that correct? A. In the Hays application? 

Q. No, in the Keating application, the abandoned application 
598,215. A. Yes, I said that the case specified the resin adsorption 
compounds of the invention are preferably substantially saturated with 
the amine. 

Q. Does it not also disclose that they could be not fully saturated? 
A, Yes. 

[72] Q. And does it not also say that there can be as little as 10% satu- 
ration? A. It says 10% of the adsorption amine. 

Q. It says 10% of the adsorption amine? A. Yes, it doesn’ refer 
to saturation. 

Q. Now, in your interpretation of that, that means the amount of 
amine on the resin, adsorbed on theresin? A. Yes. 

Q. And that would be what percent of saturation, in your opinion ? 
A. It depends upon the drug that is being used. 

Q. He mentions the resin in the first paragraph of the page. Let's 
assume we are talking about the specific drug that he describes here. 
A. Well, this is what I pointed out as a problem before. They don't 
give what the capacity of the resin is; or he hasn't specified what the 
capacity is. 

Q. Let me direct your attention to the paragraph just below the 
formula, the second sentence in that paragraph. Would that have any 
meaning; beginning with the word "Saturation"? A. (Reading) "Satura- 
tion will generally run from about 30% to 50%, depending upon the amine 
and the time of contact with the sulfonic acid cation exchange resin.” 
[73] He doesn't say which amine. 
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Q. Which amines does he disclose here? A. Well, he discloses 
ephedrine and propadrine. 

Q. Let me just correct you there. We are speaking now about the 
Keating application. A. Pardon me. 

Q. The amine he discloses principally is amphetamine, is it not? 
A. Yes. 

Q. With amphetamine, does that 30% to 50% statement there have 
any significance to you? A. At this point it doesn't because the prod- 
uct that is made this way and sold this wasy is 100% saturated. 

Q. Well, let's forget the product that is sold and just look at the 
language which is here and the disclosure here without reference to 
any subsequent material. A. It doesn't have any specific meaning to 
me. 


Q. Is there any structural or pharmacological similarity betweea 


amphetamine and ephedrine? A. Yes. 

Q. They are structurally similar, are they not? A. Yes. 

Q. And they are used to a great extent for the same purposes 
pharmacologically ? [74] A. They cause many of the same pharmaco- 
logical actions but medically they are not generally used for the same 
purpose. 

Q. Is the main use of ephedrine for dilation in bronchial asthma ? 
A. Yes. 

Q. I believe you said that amphetamine was not used for that pur- 
pose? A. It is not generally used for that purpose. 

Q. Does it have that effect? A. It has a basal pressure effect, 
but I can't really tell you to what degree it has in bronchiectatics. I 
just know that it is not used for the treatment of asthma. 

Q. Now, in connection with the commercial products that the Stras- 
enburgh Laboratories sell, I believe you said but one of these was on 
the market; is that correct? A. There are several on the market. 

Q. For the particular use specified here, for the treatment of 
bronchial asthma? A. No, there is only one for that on the market. 
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Q. And is that marketed product used the claimed subject matter 
here alone, or is it in admixture with other materials? A. wal you 
restate the question? | 
[75] Q. Does that marketed product contain only the ephedriné ad- 
sorbed sulfonic acid cation resin, or is it a mixture of that with other 
materials? A. It is a mixture of that with other materials. 

Q. So the Strasenburgh Laboratories does not sell, do they, a 
product which contains only the ephedrine adsorbed on a cation ex- 
change resin? A. No. 

MR. SCHIMMEL: I think that is all I have, Your Honor. 

THE COURT: Have you any redirect ? 

MR. YORK: Yes, Your Honor. 


REDIRECT EXAMINATION : 


BY MR. YORK: | 

Q. Referring to that Example in the Keating application -- 

MR. YORK: Was that Example 1 you referred to in the Keating 
abandoned application ? 

MR. SCHIMMEL: No, I referred to Example 3 of the Keating 
patent. 

BY MR. YORK: 

Q. Referring you to Example 3 of the Keating patent, is that dis- 
closed in the abandoned Keating application? A. I don't see it. 

Q. Now in regard to this 6% saturation figure that the [76] Board 
of Appeals talked about, I believe that you testified that you cannot tell 
from the particle size what the capacity of the resin would be; is that 
correct? A. That is right. 

Q. Now without knowing the capacity of the resin, without having it 


stated, and even assuming that you are talking about ephedrine, and you 
are talking about a resin of a certain particle size and cross linkage, 
how is it possible to figure any saturation? A. This can't be figured 
unless you know the degree of sulfonation of the resin in addition to the 
particle size and the degree of cross linkage. 
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Q@. Where inthe Keating claim 14 can you determine any capacity 
of the resin on which you can make a basis for determining the per- 
centage of saturation? A. There is no way of knowing from claim 14 
exactly how to do this. One would just have to make an assumption. 
The assumption could be incorrect. 

Q. In other words, this whole matter of 6% was based on some 
assumption by the Board; is that correct? A. Apparently so; yes. 

THE COURT: Are you going to have any further witnesses? 

[77] MR. YORK: No, Your Honor. 

THE COURT: We have now reachedthe time for the usual noon re- 
cess. I was wondering whether or not we could continue now and finish 
up within a short time and have our lunch later. That will be up to you 
though. 

MR. YORK: I think that is all for me, Your Honor. 

MR. SCHIMMEL: I have nothing further, Your Honor. 

THE COURT: Very well then, you are excused, Doctor. 

You rest then, Mr. York, do you? 

MR. YORK: Yes, Your Honor. 

THE COURT: And you rest, too? 

MR. SCHIMMEL: I rest too, Your Honor. 

THE COURT: Very well. 

How much time will you need, Mr. York -- Iam not going to have 
any oral arguments -- to write your brief after you receive a copy of 
the transcript? 

MR. YORK: How much time do you usually give, Your Honor? 
We are approaching the Christmas holidays. 

THE COURT: I know, and I also know most patent lawyers are 
very busy. Some are busier than others. Some of them want 20 days 
and some of thern want 30 days, depending upon the record and your own 
engagements. This is after you receive the transcript. 

MR. YORK:! Thirty days after I receive the transcript, [78] Your 
Honor. 


THE COURT: Very well. 

How about you, Mr. Schimmel? 

MR. SCHIMMEL: Oh, I guess I can do it in twenty days after that, 
Your Honor. 

THE COURT: Very well. 

The briefs will not be exchanged. You will file your brief and the 
Patent Office will file their brief. Then, Mr. York, if you desire to 
file a reply brief apply to the Court and you will surely get it. 

I also want you each to present proposed findings of fact, ¢onclu- 
sions of law and a proper order. | 
Court now stands adjourned until tomorrow morning at 10: :00 
o'clock. | 


THE DEPUTY MARSHAL: This Honorable Court stands adjourned 
until 10:00 o'clock tomorrow morning. 

(Whereupon, at 12:30 p.m. the trial of Civil Action No. 2848- 63, 
Edwin E. Hays and Wallace & Tiernan Inc., v. Comm'r of Patents, was 


concluded.) 
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BRIEF FOR PLAINTIFFS-APPELLANTS 


JURISDICTIONAL STATEMENT 


This Court has jurisdiction under Title 28, United States Code, Sec- 
tion 1291. 


| 

The Judgment, of which review is sought, was dated and entered 
June 15, 1965. Motion Under Rule 52b of Federal Rules of Civil Proce- 
dure to amend the Findings and to alter the Judgment was denied by or- 
der entered June 29, 1965. | 
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Notice of Appeal to this Court was filed on August 26, 1965 with 
service of a notice upon the Solicitor and the posting of a cost bond as 
required by this Court and the Federal Rules of Civil Procedure, par- 
ticularly Rule 73. 


The Record on appeal was filed and the case docketed on October 
4, 1965. 


STATEMENT OF THE CASE 


Introduction 


This is an appeal in an action brought in the District Court of the 
District of Columbia under 35 U.S.C. 145 for the issuance of a patent to 
plaintiffs upon the Hays application, Serial No. 665,130, filed in the 
United States Patent Office June 12, 1957, and entitled 'Pharmaceutical- 
ly Effective Water Insoluble Derivative of Ephedrine and Propadrine.” 


The Opinion of the District Court is reported as Hays v. Reynolds, 
Act. Comm. Pat., 343 F.2d 482, 145 USPQ 665. 


The corporate plaintiff, Wallace & Tiernan Inc., is the record own- 
er of all right, title, and interest in and to the aforementioned applica- 
tion (JA 88), and also in and to the United States Patent to Keating, No. 
2,990,332 (JA 5, 87). 


Wallace & Tiernan Inc. filed a terminal disclaimer under 35 U.S.C. 
253 disclaiming' that portion of the term of any patent which might issue 
on the involved Hays application which extended beyond the term of the 
Keating patent. The terminal disclaimer was filed and recorded in the 
United States Patent Office (JA 74, 75), and was considered by the Dis- 
trict Court in its Opinion, although it had not been acted upon by the 
Examiner or the Board of Appeals (JA 76, 77). 


All the claims of the Hays application were rejected by the Exam- 
iner on the grounds that they were: 


(1) unpatentable over the claims of the Keating Patent 2, 990, 332; 
particularly Claim 14 of the patent (JA 47) (this was an, obvi- 
ousness-type rejection based on 35 U.S.C. 103, and not sup- 
ported by any cited prior art); 


(2) lacking invention over Keating parent application Serial No. 
598,215 (JA 57), an abandoned application. 


The second rejection is clearly untenable, and contrary to Rule 108 

of the Rules of Practice. At the trial counsel for Defendant limited the 

issue solely to the first ground of rejection (JA 7, Finding No. 4). This 
is a so-called double patenting rejection (JA 7). 


The refused claims, all the remaining claims of the Hays applica- 
tion, are numbered 8 to 12 inclusive. These are given in the a Ap- 
pendix (JA 49, 50). 


The District Court, held firstly that the differences petween the sub- 
ject matter defined by Claims 14 of the Keating patent and that of Claims 
8-12 of the Hays application are such that the claimed subject matter as 
a whole would have been obvious, at the time Hays’ invention was made, 
to a person having ordinary skill in the art to which said subject per- 
tained. (Finding No. 17, JA 9) | 


The basis of this holding was that (a) the Hays claimed amines were: 
species of the generic class of amines claimed by Keating, Finding No. 
11, (b) the Hays claimed amines were commonly used species of the ge- 
neric amines of Keating Claim 14, so that the advisability of using these 
amines in the claimed Hays composition would have been obvious (Find- 
ings 12-13), (c) the Hays application did not expressly state that the 10- 
75 per cent saturation limitation of the claims was critical (Finding 15), 
(d) Plaintiffs' evidence failed to prove that the 10-75 per cent saturation 
of the claims at issue was critical (Finding 16) from whichitis: ‘assumed 
the Court found that the advisability of using an amount of drug less than 
saturated, namely, in the range of 10-75 per cent saturation, would have 


been obvious to one skilled in the art at the time of Hays’ entry into the 
field (Finding 14). (JA 9) 


Nothing was said by the lower Court in regard to the dosage unit 
limitation and range of the Hays claims (not present in the Keating 
claims); or the difference between the narrow particle size range set 


forth in Keating Claim 14 as compared to the wide range of particle size 
of the Hays claims. Neither was any mention made by the Court of the 
fact that the Keating claims all pointedto conditions which gave sustained 
release of amine drugs from amine resinates whereas the Hays claims 
were directed to'conditions which gave improved uniformity of release 
of the specific drugs ephedrine and propadrine from their resinates, 
such conditions making the compositions useful in the treatment of bron- 
chial asthma. (Opinion, JA 7-10, 16) 


It is Appellants’ contention in regard to the holding of the lower 
Court on obviousness of the claimed Hays composition over the claimed 
Keating compositions that 


(1) it is not necessary that the Hays application state that the 10- 
75 per cent limitation is critical for this limitation to be criti- 
cal or, what is more to the point, for it to be unobvious; the re- 
sults of slow release, uniformity of release, and lessened tox- 
icity set forth in the Hays specification and clearly supported 
by testimony and other evidence of record being more than ade- 
quate to establish criticality and unobviousness sufficient to 
satisfy the conditions for patentability under 35 U.S.C. 103; 


that in addition to the 10-75 per cent saturation limit, the other 
differences between the claimed composition of Hays and those 
of Keating, such as dosage unit (tablet, capsule, etc.), dosage 
amount (amount of drug in tablet), particle size, and specific 
therapeutic use must be considered onthe obviousness rejection, 
and that when all the differences are considered, including the 


evidence as to the value of those differences, that it is clear 
that the Hays claims are patentable over the Keating claims 
under 35 U.S.C. 103. 


The lower Court's second holding (which was necessary for it to 
make in order to sustain the double patenting rejection), was that Plain- 
tiffs' recording of a terminal disclaimer under 35 U.S.C. 253 was inef- 
fective to obviate or avoid the double patenting rejection, in the light of 
the fact that the claims of the Keating patent and the claims at issue of 
the Hays application were not significantly distinct, Finding No./18 (JA 
9, 10), although it found significant differences in Finding No. 9 (JA 8). 


This Finding No. 18 was followed by C7nclusion of Law No. 2 where- 
in the lower Court said: 
"where the claims in a patent application define subject 
matter which is different from, but not significantly dis- 
tinct from, the subject matter of a claim of a patent 
owned by the owner of the application, a terminal dis- 
claimer, under 35 U.S.C. 253, does not permit the grant- 


ing of a patent which otherwise would be refused for 
double patenting.” (JA 10) (Emphasis added) 


It is Appellants’ contention that the Court erred (a) in not setting out 
the proper criteria to obviate the double patenting rejection where a ter- 
minal disclaimer was of record, (b) in not properly applying its own cri- 
teria (as Appellants understand them) to the facts, and (c) in not holding 
on the basis of facts supporting the proper criteria that the double pat- 
enting rejection was obviated by the recording of the terminal disclaim- 
er. 


It is Appellants’ position that the recording of the terminal disclaim- 
er by Wallace & Tiernan Inc. obviated the double patenting rejection of 
the claims of the Hays application on the claims of the Keating patent in 
the light of the facts that (a) the claims of the Hays application are not 
identical or mere colorable variations of the claims of the Keating pat- 


ent, and (b) the subject matter disclosed in the Hays application support- 
ing the Hays claims is not the same as, and is more than a mere color- 
able variation of the subject matter disclosed in the Keating patent, con- 
sidering the subject matter that is necessary to support the Keating 
claims and ignoring certain common subject matter never specifically 
claimed by Keating. 


The basis for the above criteria and the application thereof to its 
present case will be set forth in the Argument. 


The Hays Invention 


The Hays application as originally filed contained broad claims di- 
rected to ephedrine or propadrine adsorbed on a sulfonic acid cation ex- 
change resin. See, for example, original Claims 1 and 2. It also con- 
tained a Claim 4 similar to the present Claims 8-12 in that the degree 
of saturation of the drug resinate was specified as between 10-75 per 
cent saturated. (JA 27, 28) 


From the very first Office Action of August 6, 1957, the Patent Of- 
fice advised applicant to keep a clear line of distinction between the 
claims of the Hays application and the claims of two early Keating ap- 
plications (JA 32) which became abandoned, and later between Keating 
application Serial No. 726,010 which became the Keating Patent 2,990,332, 
the claims of which are the claims on which the present claims are de- 
nied for double patenting. (JA 47) 


All double patenting rejections made by the Patent Office, including 
the rejection forming the basis of this Appeal, were on the grounds that 
there was no patentable distinction between the claims of the Hays ap- 
plication and the claims of the Keating applications. (JA 37, 47) There 
was no rejection that the claims of Hays defined the same invention as 
that defined by the claims of Keating. (Note: The courts and particu- 
larly the Court of Customs & Patent Appeals regard an invention as the 
physical thing or embodiment, saying it can be unobvious (patentable) or 


obvious (unpatentable). This must be kept in mind throughout this brief. 
The Examiner (JA 47) did not use "invention" in this sense. ) 


All applicant's amendments were made with the view of obtaining 
claims for Hays which would be patentably distinct over the claims of 
Keating, because at the time of these Office Actions and amendments it 
was not believed, or regarded by the Patent Office, that a terminal dis- 
claimer would avoid a double patenting rejection where there were dif- 
ferent claimed inventions even though not patentably different (unobvi- 
ous) as was later held in In re Kaye, 332 F.2d 816, 141 USPQ 829. 


It is Appellants’ contention first, that the claims of Hays define an 
unobvious (patentable) invention over the invention claimed by Keating 
so that no terminal disclaimer would have been necessary, and second, 
that in any event the claims of Hays define a different and significantly 
different invention from the invention pointed out by the claims of Keat- 
ing and thus the double patenting rejection is obviated by the rma 


disclaimer. 


In order to bring out that the claims of Hays and the claims of Keat- 
ing are directed to different (not the same) inventions, the subject mat- 
ter (embodiments or invention) supporting the claims of Hays will be 
pointed out, and the subject matter necessary to support the claims of 
Keating will also be pointed out for comparison. | 


First, the representative Hays claims will be given, and then the 
disclosure supporting each feature of the claims will be stated. 


Claim 8 is a representative broad claim of the Hays application and 
is given below, as follows: 


"An oral therapeutic composition which is useful in com- 
bating bronchial asthma, comprising, in unit dosage 
form, from about 10 milligrams to about 300 milli- 
grams, on the basis of the adsorption cation, of a 
cross-linked sulfonic acid cation exchange resin 
having a cross linkage of 3-17 per cent ard having 


adsorbed thereon a cation of the group consisting 

of cations of ephedrine and propadrine, said adsorp- 
tion compound being from 10-75 per cent saturated 
with the said cation." (JA 49) 


The 10-75 per cent saturation feature of the claim is disclosed in 
the Hays application, (JA 20), last line of first full paragraph, and orig- 
inal Claim 4 (JA 27). The importance of below 75% saturation is shown, 
JA 25, first paragraph, Example Il, JA 24, Table IV, all resins below 
25.4 per cent ephedrine adsorbed (see Ex. II that 25.4 per cent is ap- 
proximately 75 per cent saturated), JA 24, lines 2-11. 


The unit dosage form and 10-300 mg dosage amount features of the 
claim are set forthonJA 26, first full paragraph, particularly JA 26 
lines 3 and 6. 


The cross linkage of 3-17 per cent of the claim is set forth on third 
line from bottom JA 25. 


Claim 12 of Hays is the narrowest claim. It points out a different 
embodiment from the other claims in that the adsorption compounds of 
the other claims are not limited to any particular particle size, where- 
as Claim 12 defines the specific embodiment, shown on JA 25, lines 17- 
19 of the Hays specification. 


The Keating Invention 


There are fifteen claims in the Keating Patent 2,990,332 (JA 138- 
159), presumably each defining different inventions. These claims point 
out inventions in the Keating specification, and in order tointerpret each 
claim and find the embodiments to support each claim, it is necessary 
to refer in detail to the Keating specification. However, since the Exam- 
iner's rejection was primarily based on the ground that Claim 14 of the 
Keating patent defines the same invention as that defined by the claims 
in issue; and since if this is not true, it is clear that it is not true of the 


other Keating claims, the analysis given belowis onthe invention pointed 
out by Keating Claim 14. | 


Claim 14 is given below, as follows: | 


"An adrenergic composition adapted to give immediate 
action and sustained effectiveness during at least an 
eight-hour period when orally administered to a human 
patient, said composition consisting essentially of par- 
ticles of a cross linked sulphonic acid cation exchange! 
resin having a substance selected from the group con-| 
sisting of beta phenalkyl amines and beta phenyl beta | 
hydroxy alkyl amines ionically bound thereto to form | 
an adsorption compound, said adsorption compound | 
having a cross linkage of the resin of approximately 
5 per cent to 17 per cent, the size of the particles of 
adsorption compound having a cross linkage of 5 per- : 
cent to 9 percent being substantially in the range of 10 
to 50 mesh, and the size of the particles of adsorption 
compound having a cross linkage of above 9 percent be- 
ing finer than 50 mesh, the percent of combined amine 
calculated as amine base being at least 2 percent of the 
adsorption compound." (JA 159) 


It will be noted that this is a Markush claim. The closest ee of 
this claim to the ephedrine or propadrine of the Hays claim is the Mar- 
kush member — 8 phenyl 8 hydroxy alkyl amine. This member is sup- 
ported in the Keating specification by ephedrine and propadrine in Keat- 
ing patent, columns 20-22, also Table VII. A portion of this disclosure 
is also in the Hays application, but this portion is not necessary for the 
Keating claims, since the Keating claims are supported by Table VII and 
by column 20, lines 43-47; column 20, lines 62-64, and columns 20 and 
21, the entire Example 3, and by other embodiments including ampheta- 
mine when the Markush group of Claim 14 is considered as a whole. 


It will also be noted that whereas there is some disclosure in the 
Keating patent common to the disclosure in the Hays application (Keat- 
ing, column 20, Example 3, through column 23, line 47) none of it spe- 
cifically discloses the 10 per cent lower limitation of the Hays claims. 
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Keating never made the Hays claims or even tried to make such 
claims. 


The feature in the Keating Claim 14 that — "the percent of combined! 
amine calculated as amine base being at least 2 percent of the adsorption 
compound” — is not a saturation limitation at all,as the Board mistaken- 
ly believed (JA 61 line 23). See Collins, JA 86 last line, JA 87 lines 1- 
6, JA 203 line 21 through JA 204 line 7, that the Board's analysis was 
based on an assumption and not facts. This feature is based on Keating 
patent (JA 138) column 8, lines 69-75, continuing in column 9, lines 1-3, 
specifically — 

"The amphetamine and in general for primary, second- 
ary, and quaternary amines, no minimum amount has 
been found although for practical purposes a minimum 


of two percent can be given as a general minimum for 
all pharmaceutical amines.” 


This relates to per cent amine adsorbed on the resin to obtain satisfac- 


tory sustained release, and has nothing to do with the 10 per cent satu- 
ration limitation of the Hays claims, since 2 per cent of the adsorption 
compound could, as Collins pointed out, mean 100 per cent saturation 
(JA 187 lines 3-6) depending upon the capacity of the resin, viz., if the 
resin only had a capacity such that 2 per cent was the maximum of the 
amine that could be adsorbed. 


The feature'in the Keating Claim 14 tying the specific particle size 
to specific cross-linkage is set forth in column 8, lines 51-59 of the 
Keating patent. This is a narrow limitation used to define the specific 
sustained release product of Claim 14. It is clearly not the basis for the 
Hays claims 8-12 which do not define such a narrow sustained release 
type product. 


Thus the Keating claims can be and are supported by different em- 
bodiments (inventions) than the embodiment (invention) disclosed and 
claimed in the Hays application, and the Hays claims are supported by 
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an embodiment (invention) not specifically disclosed (viz., no specific 
disclosure of 10% lower limit) in the later filed Keating application, and 
never specifically claimed by Keating even as to common features dis- 
closed such as dosage unit, dosage amount, and partial saturation of 
specific drugs. 


The situation does not exist in the instant suit that the claims of 
Hays are directed to the same invention as the claims of Keating, but 
actually are directed to significantly different inventions; in other words, 
more than colorably different inventions. 


Differences in Results Between the Compositions 
Pointed Out by the Hays Claims and Compositions 
Pointed Out by the Keating Claims. 


Broadly speaking, the Keating claimed invention on which the Hays 
invention is rejected is based on Keating's discovery that by varying the 
cross linkage and particle size of a sulfonic acid cation exchange resin 
that he could obtain a sustained release, and thus a sustained effective- 
ness of an amine drug of any kind adsorbed on a sulfonic acid cation ex- 
change resin. The sustained release and effectiveness are brought about 
by the action of the gastric and intestinal juices of the patient on the drug 
adsorbed on the resin, — the drug resinate. The drug resinate having 
the proper cross-linkage and particle size can be administered in a sin- 
gle dose which will be effective throughout at least eight hoursor an en- 
tire day. This idea for obtaining sustained effectiveness, as Keating 
points out in both his patent and copending referred-to application holds 
for all types of amine drugs, although he does not Se mention 
ephedrine in his early application. 


The Hays invention is a narrow improvement over the Keating in- 
vention based on Hays’ discovery that by partially saturating a sulfonic 
acid cation exchange resin with ephedrine or propadrine, particularly 
at below 75 per cent saturation, such as 10 to 75 per cent saturation, 
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there would be a more uniform release of the ephedrine or propadrine 
by gastric juices, and also reduced side effects than obtained with a 
saturated resinate. 


Prior to the Hays discovery it had been believed that with drug res- 
inates in general there was always a substantially greater release of 
drug from a drug resinate in the first hour of elution with gastric juice, 
followed by less release in the second hour and still less in the third 
hour. The greater release of drug in the first hour produced untoward 
side effects from high dosage, which had to be compensated by diminish- 
ing the amount of total dosage. By partially saturating an ephedrine or 
propadrine drug resinate such as, for example, 10-75 per cent satura- 
tion, there is obtained a substantially uniform release with substantially 
the same amount of drug released in the first hour as in the second and 
third hours. Thus there was no need of averaging out the amount of drug 
to take care of a higher first-hour release, and thus a higher total drug 
dose could be used with the partially saturated resinate than the com- 
pletely saturated resinate without untoward side effects. The above is 
all set out in detail in the testimony of Collins at the trial (JA 172-204, 
particularly, JA 175, 177, 178, 181-184). 


Pertinent Excerpts From the Hays Application 
(JA 18-28) To Support the Invention of the 
Claims. 


In the case of ephedrine or propadrine it has been found 
that there is a quite fast release of the first portion of 
bound ephedrine or propadrine and that this fast release 
gives more untoward side effects than when the sulphon- 
ic acid cation exchange resin is only 75% or less satu- 
rated with the ephedrine or propadrine. In the 75-100% 
saturated resin the first quick release is better than if 
the pure amine compound were present but the best re- 
sults are obtained with the slow uniform release which 
oceurs after the first quick release with the 100% satu- 
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rated resin and which occurs right from the beginning | 
with the 75% or less saturated resin.” (JA 20) 


The following excerpt, taken from page 9 (JA 25 line 10) of the Hays 


application and discussing Table IV of the Hays application is quoted be- 
low: 


"The table also shows that with the saturated complex — 
the amount eluted by the gastric juice in the first hour 
is much higher than that eluted in the second and third 
hours. It has been found that in order to substantially 
decrease this high first hour elution the resin complex 
should be partially saturated, preferably below 75% | 
ephedrine cation adsorbed. The same results hold for. 
propadrine resin complexes as well as for the resin 
complex.” 


Collins, a man of at least the ordinary skill in the art, testified that it 
was not obvious to him that there would be less untoward side effects 
with an ephedrine or propadrine resinate of 75 per cent or less| satura- 


tion over one with 100 per cent saturation (JA 177 lines 19-26). _ Collins 
also explained and brought out the advantages of the "slow uniform re- 
lease."" (JA 177-178) 


Collins also testified that his first realization of differences in tox- 
icity between a 10-75 per cent saturated ephedrine and one above 75 per 
cent was based on the table (graph) (Exhibits 4 and 5 JA 123, 124) of 
Keating deposition (JA 105)), and that so far as difference in rate of re- 


lease it was in the summer of 1964. (JA 182) See also X-Q JA 194 lines 
18-26. 


The Chaudry and Saunders Article 
(Ps' Ex. 10) (JA 125) 

The Chaudry and Saunders article, published November, 1956, en- 
titled "Sustained Release of Drugs From Ion Exchange Resins," Exhibit 


10, was withdrawn as a reference against the Hays application following 
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an affidavit under Rule 131. The Chaudry and Saunders article shows 
elution data on saturated and partially saturated ephedrine resinates giv- 
ing results similar to those shown inthe Hays application. See testimony 
of Collins (JA 186). Page 979 of the article discusses incompletely con- 
verted resins, continuing on to pages 980 and 981 (JA 129-131). See, 
also, Fig. 4 on page 981 (JA 131), which brings out the straightening of 
the elution curve and more uniform rate of release of the partially sat- 
urated ephedrine resinates over fully saturated ephedrine resinates. 
Collins testified that the information in this article, by English scien- 
tists, was essentially the same thing as that shown in the Hays applica- 
tion (JA 186). It is apparent from the tone of the article and the discus- 
sion reported in the article that the information given in the article was 
not obvious to a man of ordinary skill in the art at the time this article 
was published. 


The Graphs, Keating Deposition, Exhibits 
Nos. 4 and 5 (JA 123, 124) 


The graphs, 'Plaintiffs' deposition Exhibits 4 and 5, introduced with 
the Keating deposition (JA 105) and explained by Keating and Collins, 
are given on JA 123 and 124. These confirm the statements of Hays in 
his application as to the advantages of using ephedrine resinates of be- 
low 75 per cent saturation. See testimony of Keating and Collins in re- 
gard to 10 to 75 per cent saturation and the graphs, Exhibits 4 and 5, 
Keating deposition, JA 110-111; Collins, JA 181-183. It will be seen 
from the graph, Exhibit 4(JA 123 andJA 124),that with equal doses of 


ephedrine as ephedrine resinate, there is a rapid increase in deaths at 
above 75 per cent saturation. The extrapolation of the linear curve of 
Exhibit 4 as shown in Exhibit 5 shows that at 100 per cent saturation the 
determined value of deaths was more than twice the expected response. 
The number of deaths fall off slowly at below 75 per cent saturation, and 
there is no lower limit from the point of view of animal mortality. How- 
ever, as brought out in the testimony of both Keating and Collins, 10 per 
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cent saturation is approximately the lower practical limit of saturation 
since with less saturation than 10 per cent the volume of the required 
dose becomes impractically large for oral administration. (JA, 182) 


It is submitted that the following graphs show criticality | and 
special significance of the range of saturation below about 75 per cent, 
and the testimony of Collins and Keating (as well as the Hays specifica- 
tion itself) show the criticality and special significance of the 10-75 per 
cent saturation range of Plaintiff's claims. Criticality is one important 
factor in showing unobviousness and hence patentable invention. 


PERCENT EXHIBIT NO. 4 (of Ps' Ex. 6) ANIMAL MORTALITY 
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PERCENT NO. 5 (of Ps' Ex ANIMAL MORTALITY 
NO eSaEE RY EXHIBIT NO. 5 (of Ps' Ex. 6) a ee 
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Commercial Product Under Hays’ Claims 


Plaintiffs' Exhibit 11 (JA 137) is a label showing the commercial 
product OMNI-TUSS. The ephedrine resinate in this product is approx- ' 
imately 15 per cent saturated with ephedrine (within the 10-75 per cent 
range) and has a particle size of approximately 100 to 400 mesh. The 
resin is a cross linked sulfonic acid cation exchange resin containing 8 
per cent divinyl benzene as the cross linking agent. (Collins JA 189- 
192) 


The product sold under the trademark OMNI-TUSS thus comes un- 
der the Hays claims 8, 10, and 11. 


Commercial acceptance is evidence of patentability. 


Another product called IONEPHRIN-T, which comes under all the 
claims of the Hays application, is undergoing clinical tests which are 
being carried out for F.D.A. approval. (Collins JA 191-192) 
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Commercial Product Coming Under Claims 
of the Keating Patent But Not Under Any 
Claims of the Hays Application. 
| 

The commercial appetite suppressant sold under the trademark BI- 
PHETAMINE contains amphetamine adsorbed on a sulfonic acid cation 
exchange resin of the IR-120 type. It has a particle size and cross link- 
age as set forth in Claims 14 and 15 of the Keating patent. The amphet- 
amine resinate is substantially 100 per cent saturated. (Collins, JA 191; 
lines 6-11) It is covered by the claims of the Keating patent. an prod- 
uct does not come under any of the Hays claims since it is not. ‘ephedrine 
or propadrine and is not 10-75 per cent saturated. | 


This shows a commercial difference between Hays claimed products 
and Keating claimed products; the 10-75 per cent saturation is commer- 
cially meaningful for ephedrine resinates but amphetamine resinates are 
sold which are outside this range. 


Summary and Chart 


The invention of Hays as shown by the subject matter disclosed 
above supporting the claims is not identical with, or only colorably dif- 
ferent from the invention of Hays as shown by the embodiments of Keat- 
ing, which are necessary to support the Keating claims. 


The differences in the claims of Hays over the claims of Keating, 
and the differences in the invention of Hays over the invention of Keat- 
ing are brought out in the following chart giving a side by side compar- 
ison of Claim 8 of Hays with Claim 14 of Keating. | 
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Comparison of Claimed Invention of Hays 
With Claimed Invention of Keating. 


Hays Ser. No. 665,130 


Claim 8 


"An oral therapeutic composition 


which is useful in combating bron- 
chial asthma” 


"comprising" 


"in unit dosage form" (an article of 
manufacture such as a capsule or 
tablet) 


“from about 10 milligrams to about 
300 milligrams on the basis of the 
adsorption cation" (i.e. on the basis 
of the ephedrine or propadrine) 


‘a cross-linked sulfonic acid cation 
exchange resin” (defined in Claims 
10-12 more specifically as "a poly- 
vinyl aryl sulfonic acid cation ex- 
change resin") 


"having a cross linkage of 3-17 per 
cent" (defined more specifically in 
Claims 10 and 12 as 7-8 per cent 
cross linked) 


"and having adsorbed thereon a ca- 
tion of the group consisting of cations 
of ephedrine and propadrine’’; -in 
other words having ephedrine or prop- 
adrine adsorbed on the resin to form 
an adsorption compound or drug resi- 
nate. Claims 10-12 are specific to 


ephedrine. 


"said adsorption compound being from 
10 to 75 per cent saturated with the 


Keating Pat. No. 2,990,332 


Claim 14 


"An adrenergic composition adapted 
to give immediate action and sustain- 
ed effectiveness during at least an 
eight-hour period when orally admin- 
istered to a human patient" 


"consisting essentially of" 


(a true composition of matter not a 
capsule or tablet) 


(no amount specified) 


"particles of a sulfonic acid cation 
exchange resin" 


"said adsorption compound having a 
cross linkage of the resin of approx- 
imately 5-17 per cent" 


"having a substance selected from 
the group consisting of beta phenal- 
kyl amines and beta phenyl beta hy- 
droxy alkyl amines ionically bound 
thereto to form an adsorption com- 
pound" 


These classes of amines include nu- 
merous amines which are not suita- 
ble for the purpose of plaintiffs’ 
claimed composition (JA 47-48) 
(combating bronchial asthma) 


“the per cent of combined amine cal- 
culated as amine base being at least 
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said cation" (i.e. the drug resinate is 
10-75 per cent saturated with ephe- 


drine or propadrine) 


The amount of per cent of ephedrine 
or propadrine adsorbed on the resin to 
have complete or 100 per cent satura— 
tion varies with the capacity of the 
resin which in turn varies the number 
of sulfonic acid groups present in the 
particular resin used to make the ad- 
sorption compound. The Hays IR-120 
resin of his application was stated to 
be saturated at 34 per cent ephedrine, 
but IR-120 resins recently used in ex- 
periments by assignee were saturated 
at about 42 per cent ephedrine. 


The particle size of adsorption com- 
pound is not stated for claim 8 and is 
functionally stated for claim 10; for 
claim 9 it is "retained on an 80 mesh 
screen"; for claim 12 it is "between 


minus 20 and plus 40 mesh." 


2 per cent of the adsorption com- 
pound." 


| 
This 2 per cent of the adsorption 
compound gives no information as to 
the per cent saturation since depend- 
ing upon the type of amine selected 
from the large class of the claimand 
the capacity of the resin used the per 
cent saturation of a drug resinate 
containing 2 per cent of one'of said 
amines could be 100 per cent satu- 
ration. (JA 46, 76) 


"The size of the particles of adsorp- 
tion compound having a cross linkage 
of 5 per cent to 9 per cent being sub- 
stantially in the range of 10 to 50 
mesh, and size of the particles of 
adsorption compound having a cross 
linkage of above 9 per cent being fin- 
er than 50 mesh." This particle size 
is the particle size of IR-120 resin 


now on the market. 


The claims and invention of Hays and the claim and invention of 
Keating, as is apparent from the above, are far from identical or mere 
colorable variations. There are "significant differences” as found by 
the lower court in Finding No. 9. Moreover, as pointed out by Plaintiff 
in its motion (JA 11), there are other significant differences than those 
mentioned in Finding No. 9, viz. article of manufacture instead of the 
orthodox composition of matter of the Keating claim. 


‘STATUTES and RULES INVOLVED 


35 U.S.C. 101 — INVENTIONS PATENTABLE 


Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improve- 
ment thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 


35 U.S.C. 103 — CONDITIONS FOR PATENTABILITY: 
NON-OBVIOUS SUBJECT MATTER 


A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the dif- 
ferences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in 


the art to which said subject matter pertains. Patentability shall not be 


negatived by the manner in which the invention was made. 


35 U.S.C. 253 — DISCLAIMER 


Whenever, without any deceptive intention, a claims of a patent is 
invalid the remaining claims shall not thereby be rendered invalid. A 
patentee, whether of the whole or any sectional interest therein, may, on 
payment of the fee required by law, make disclaimer of any complete 
claim, stating therein the extent of his interest in such patent. Such dis- 
claimer shall be in writing, and recorded in the Patent Office; and it 
shall thereafter be considered as part of the original patent to the ex- 
tent of the interest possessed by the disclaimant and by those claiming 
under him. 


In like manner any patentee or applicant may disclaim or dedicate 
to the public the entire term, or any terminal part of the term, of the 
patent granted or to be granted. 


35 U.S.C. 145 — CIVIL ACTION TO OBTAIN PATENT 


An applicant dissatisfied with the decision of the Board of Appeals 
may, unless appeal has been taken to the United States Court of Customs 
and Patent Appeals, have remedy by civil action against the Commis- 
sioner in the United States District Court for the District of Columbia if 
commenced within such timeafter such decision, not less than sixty days, 
as the Commissioner appoints. The court may adjudge that such appli- 
cant is entitled to receive a patent for his invention, as specified in any 
of his claims involved in the decision of the Board of Appeals, as the 
facts in the case may appear and such adjudication shall authorize the 
Commissioner to issue such patent on compliance with the requirements 
of law. All the expenses of the proceedings shall be paid by the ape 
cant. 


28 U.S.C. 1291 


The courts of appeals shall have jurisdiction of appeals from all fi- 
nal decisions of the district courts of the United States, the United States 
District Court for the District of the Canal Zone, the District Court of 
Guam, and the District Court of the Virgin Islands, except where a di- 
rect review may be had in the Supreme Court. 


RULE 9 of the GENERAL RULES of the UNITED 
STATES COURT OF APPEALS for the 
DISTRICT OF COLUMBIA CIRCUIT 
| 


The Federal Rules of Civil Procedure, 28 U.S.C.A., governing ap- 
peals (except to the extent made inapplicable by Rule 12 of this court) 
shall be applicable to all appeals from the district court in cases of a 


| 
civil nature. 
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STATEMENT OF POINTS 


1. The term "Significantly distinct" used by the District Court in 
its Findings of Fact No. 18 and Conclusions of Law No. 2 in its determi- 
nation of whetheri or not Appellants’ terminal disclaimer would avoid or 
obviate the double patenting rejection against them is a term which, so 
far as Appellants'are aware, has never before been used by a Court ina 
double patenting case involving a terminal disclaimer, the Court of Cus- 
toms and Patent Appeals having used the term "more than a mere color- 
able variation" in similar situations to that of Appellants. The District 
Court erred in not defining and explaining the term "Significantly dis- 
tinct" when requested to do so in Plaintiffs’ Motion Under Rule 52b of 
the Federal Rules of Civil Procedure. In the absence of any such ex- 
planation or established legal usage of some other meaning, the term 
"significantly distinct'’ must be given the dictionary meaning of mean- 
ingful for any purpose. There is no authority or basis for any view that 
the term "not significantly distinct from" when used to differentiate 


claimed subject matter of an application from that of a patent, excludes 
claimed subject matter of the application which is dominated by a gen- 
eric claim in the patent. 


2. The District Court erred in failing to hold that where the claims 
in a patent application are different from the claims of a patent owned 
by the owner of the application, and point out a significantly different in- 
vention (embodiment) from that pointed out by the claims of the patent, 
a terminal disclaimer, under 35 U.S.C. 253 permits the granting of a 
patent which otherwise would be refused for double patenting, and in 
failing to hold that a difference in the scope of claims in an application 
compared to claims in a patent does not create a situation where a ter- 
minal disclaimer will not obviate a double patenting rejection, even 
where theclaims in the patent dominate the subject matter of theclaims 
in the application. 
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3. The District Court erred in failing to hold that Plaintiffs’ re- 
cording of a terminal disclaimer of that portion of the term of any pat- 
ent which might issue on the involved Hays application which extended 
beyond the term of the Keating patent (under 35 U.S.C. 253) is effective 
to obviate or avoid the double patenting rejection, in the light of ‘the fact 
that the claims of the Hays application and the claims of the Keating pat- 
ent have more than a mere colorable difference; and that the subject 
matter (invention) in the application necessary to support the claims of 
the Hays application has significant differences from the subject matter 
in the Keating patent necessary to support the claims of the patent. 


4. The differences between the subject matter defined in Claim 8 of 
Hays application and Claim 14 of the Keating patent are (1) the use of 
ephedrine or propadrine as the drug, (2) the 10 per cent to 75 per cent 
saturation limitation on the amount of adsorbed drug (1 and 2 being ex- 
pressly set forth as "significant differences" in Finding of Fact No. 9), 
(3) the dosage unit form, (4) the amount of drug of from 10 mgs, to 300 


mgs., and (5) the absence of any particle size limitation (3, 4, and 5 not 


being in any Finding of Fact despite Appellants’ motion that they be 
added). These differences are all meaningful, more than mere ‘colora- 
ble variations, and clearly cause the claims to define significantly dif- 
ferent inventions. It is erroneous as a matter of law to require the in- 
vention to be anything other than significantly different in order that the 
terminal disclaimer be effective. 


5. The subject matter of the Hays claims is not dominated by the 
Keating Claim 14. A product can be made under the Hays claims which 
does not infringe Keating Claim 14. The assertion made by Defendant 
in Finding No. 8, that patent Claim 14 defines the same composition gen- 
erically as Claim 8 of Hays is incorrect on mere inspection, and this 
and the other assertions in Finding No. 8 are also erroneous because 
they are clearly contrary to the evidence. 
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6. Even if it be assumed (without conceding) that there is some 
common disclosure in the Keating patent and the Hays application on 
which the Keating claims and the Hays claims can be read, it makes no 
difference as a matter of law. (In re Sarett, 140 USPQ 474, 327 F.2d 
1005) The controlling factor is that Keating did not specifically claim 
the specific invention claimed by Hays, and an important factor is, as 
is obvious from inspection, that he had sufficient basis from many dis- 
closures in his patent not disclosed and claimed by Hays in order to 
make his claims.. The comparison of the invention of Hays and the in- 
vention of Keating should be on the basis of the specific disclosures of 
Keating that support the Keating claims, and on the specific disclosures 
of Hays that support the Hays claims. When this is done it is clear from 
the evidence, as well as by simple comparison and Finding No. 9, that 
the claims in the Hays application define an invention which is signifi- 
cantly different from the invention pointed out by the claims of the Keat- 
ing patent. 


7. The variations in the inventions or physical embodiments defined 
in the Hays claims over those of the Keating claims are unobvious as a 
whole, and a terminal disclaimer is unnecessary to obviate the double 
patenting rejection. It is clearly contrary to the evidence to hold that 
the substantial difference in uniformity of release of ephedrine or prop- 
adrine and the substantial lessening of toxicity due to the use of a 10 to 
75 per cent saturated ephedrine or propadrine resinate over that of the 
saturated ephedrine or propadrine resinate composition disclosed in the 
Keating patent and supporting Claim 14 of Keating, are not unobvious 
differences, establishing not only different inventions but different pat- 
entable inventions. 


8. Conclusion of Law No. 1 is erroneous. A statement in a speci- 
fication that a range is preferred does not prevent the range from being 
considered critical, particularly where the specification and also evi- 
dence introduced at the trial disclose the obtaining of substantial im- 
proved results over results obtained outside the range. 
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9. Unobvious results are sufficient to confer patentability to a new 
composition which gives such results, and this is true whether there is 
criticality or simply a substantial unobvious difference. Criticality is 
not essential to unobviousness although it is evidence in its favor. That 
"gatisfactory"” results may be obtained with saturated ephedrine resinate 
does not preclude substantial and unobvious improvement in results with 
10 - 75 per cent saturated ephedrine or propadrine resinate over an 
ephedrine or propadrine resinate having above or below 10 - 75 per cent 
saturation. Appellants’ evidence shows that the 10 - 75 per cent range 
gives unobvious results and there is no basis for Findings of Fact Nos. 
14, 16, and 17, since there is no prior art to show a composition con- 
taining any degree of saturation of ephedrine or propadrine, or which 
otherwise support the Findings of obviousness. 


SUMMARY OF ARGUMENT 


There is no difference in principle in the obviating of a double pat- 


enting rejection of the claims of an application on the claims of a patent 
where the assignees are the same from the situation where the inventors 
are the same. 


The lower Court is in error in not obviating the double patenting re- 
jection because it is clearly shown by the evidence and also apparent 
from inspection of the claims, that the claims in the Hays application 
recite more than a mere colorable variation from the claims in the pat- 
ent, and the subject matter or invention defined by the Hays claims have 
"significant differences" over the subject matter pointed out by Keating 
Claim 14 as found by Finding No. 9. 


If the term "significantly distinct" was used by the lower Court as 
apparently contended by the Solicitor to mean that the claims in ques- 
tion must not have the relationship of genus and species even though 
they also have the relationship of composition and article of manufac- 
ture, and can depend upon different embodiments for support, then the 


~ 
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lower Court made an error in law because there are no such double pat- 
enting criteria, the proper criteria being, 


(a) that the claims in the application should not mean the same as 
the claims in the patent regardless of the wording (sometimes 
stated that the claims must not be identical or differ from each 
other only colorably), and 


that the claims of the application define or point out a different 
invention from the invention defined or pointed out by the claim 
of the patent. 


When the claims of Hays application and the claim of the Keating patent 
are interpreted in the light of their specification, as is proper, it is seen 
that there are significantly different inventions claimed by the Keating 
patent from the invention claimed by Hays; and this is supported by 
Finding No. 9. 


Therefore the recorded terminal disclaimer filed by the corporate 


Plaintiff, and owner of the Hays application and Keating patent, should 
obviate the double patenting rejection. 


Moreover, the evidence is clear that not only are significantly dif- 
ferent inventions claimed in the Hays application and the Keating patent, 
but the invention of Hays is an unobvious variation over the invention of 
Keating because superior and unexpected results are obtained from the 
Hays invention over that of Keating. Thus, it is believed, the double pat- 
enting rejection is improper even without the terminal disclaimer. 


ARGUMENT 


Double patenting in its pure sense and, perhaps, only in its correct 
sense, is the obtaining of a second patent on the same invention in the 
name of the same applicant or the same assignee. The statutory basis 
for a double patenting rejection is 35 U.S.C. 101. 
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"Double patenting" however, has come tomean many different things 
in addition to the pure sense of meaning two patents claiming the same 
invention. It has, also, for a long time, included a second patent claim- 
ing an invention which differs from an already patented invention only in 
some unpatentable particular. 


It is now fairly well settled that where the claims are @rawn to dif- 
ferent inventions, a terminal disclaimer will obviate a double patenting 
rejection, In re Robeson, 331 F. 2d 610, 141 USPQ 485. This is true even 
though the differences in the inventions are obvious, In re Kaye, 332 F.2d 
816, 141 USPQ 829. See, also, the discussion by Judge Rich in footnote 
No. 4 in the case of In re Zickendraht & Buehler, 319 F.2d 225, pee 
USPQ 22. 


In the above cases and throughout this brief the term "invention" is 
used to mean the physical thing or embodiment, and not necessarily an 
unobvious embodiment, as "invention" has sometimes been used even by 


the Patent Office and some Courts. | 


The statutory basis for any holding that a terminal disclaimer will 
avoid a double patenting rejection is 35 U.S.C. 253. 


There is no difference in principle in the obviating of a double pat- 
enting rejection of the claims of an application over the claims of a pat- 
ent where the assignees are the same than where the inventors are the 
same. This, apparently, was recognized by the lower Court when it 
failed to adopt Defendant's proposed Finding No. 20 and rewrote this 
Finding as Finding No. 18. 


Proposed Finding No. 20 reads as follows: 


"20, Plaintiffs’ recording of a terminal disclaimer of | 
that portion of the term of any patent which might issue 
on the involved Hays’ application which extended beyond 
the term of the Keating patent (under 35 USC 253) is in- 
effective to obviate or avoid the double patenting rejec- 
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lower Court made an error in law because there are no such double pat- 
enting criteria, the proper criteria being, 


(a) that the claims in the application should not mean the same as 
the claims in the patent regardless of the wording (sometimes 
stated that the claims must not be identical or differ from each 
other only colorably), and 


that the claims of the application define or point out a different 
invention from the invention defined or pointed out by the claim 
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When the claims of Hays application and the claim of the Keating patent 
are interpreted in the light of their specification, as is proper, it is seen 
that there are significantly different inventions claimed by the Keating 
patent from the invention claimed by Hays; and this is supported by 
Finding No. 9. 


Therefore the recorded terminal disclaimer filed by the corporate 


Plaintiff, and owner of the Hays application and Keating patent, should 
obviate the double patenting rejection. 


Moreover, the evidence is clear that not only are significantly dif- 
ferent inventions claimed in the Hays application and the Keating patent, 
but the invention of Hays is an unobvious variation over the invention of 
Keating because’ superior and unexpected results are obtained from the 
Hays invention over that of Keating. Thus, it is believed, the double pat- 
enting rejection is improper even without the terminal disclaimer. 


ARGUMENT 


Double patenting in its pure sense and, perhaps, only in its correct 
sense, is the obtaining of a second patent on the same invention in the 
name of the same applicant or the same assignee. The statutory basis 
for a double patenting rejection is 35 U.S.C. 101. 
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"Double patenting" however, has come tomean many different things 
in addition to the pure sense of meaning two patents claiming the same 
invention. It has, also, for a long time, included a second patent claim- 
ing an invention which differs from an already patented invention only in 
some unpatentable particular. : 

It is now fairly well settled that where the claims are drawn to dif- 
ferent inventions, a terminal disclaimer will obviate a double patenting 
rejection, In ve Robeson, 331 F. 2d 610, 141 USPQ 485. This is true even 
though the differences in the inventions are obvious, In ve Kaye, 332 F.2d 
816, 141 USPQ 829. See, also, the discussion by Judge Rich in footnote 
No. 4 in the case of In re Zickendraht & Buehler, 319 F.2d 225, | 138 
USPQ 22. 


In the above cases and throughout this brief the term "invention" is 


used to mean the physical thing or embodiment, and not necessarily an 
unobvious embodiment, as "invention" has sometimes been used even by 


the Patent Office and some Courts. 


The statutory basis for any holding that a terminal disclaimer will 
avoid a double patenting rejection is 35 U.S.C. 253. | 


There is no difference in principle in the obviating of a double pat- 
enting rejection of the claims of an application over the claims of a pat- 
ent where the assignees are the same than where the inventors are the 
same. This, apparently, was recognized by the lower Court when it 
failed to adopt Defendant's proposed Finding No. 20 and rewrote this 
Finding as Finding No. 18. 


Proposed Finding No. 20 reads as follows: | 
"20, Plaintiffs’ recording of a terminal disclaimer of ' 
that portion of the term of any patent which might issue 

on the involved Hays’ application which extended beyond 


the term of the Keating patent (under 35 USC 253) is in- 
effective to obviate or avoid the double patenting SEI 
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tion, in the light of the fact that the claims of the patent 
and the claims at issue are not distinct, and that the in- 
ventorship is different." (Emphasis ours) 


It will be noted that the Court's Finding No. 18 omits the clause — 
"and that the inventorship is different’. 


That the Court was correct in not basing its holding on the fact that 
there is different inventorship is apparent on several grounds. 


It has been held that where two patents not covering the same inven- 
tion issue on the’ same day, no extension of monopoly exists since nei- 
ther would extend the term of the other. The J. R. Clark Co. v. Jones 
and Laughlin Steel Corp., 288 F.2d 279, 129 USPQ 97 (C.A. 7). 


To the same effect is E. J. Brooks Co. v. Stoffel Seals Corp., 160 
F. Supp. 581, 117 USPQ 91 (S.D. N.Y.), reversed on other grounds, 266 
F.2d 841, 121 USPQ 333 (C.A. 2), certiorari denied, 361 U.S. 883, where- 
in the United States District Court stated: 


"In this case there would appear to be no issue of exten- 
sion of the patent monopoly, or double patenting, since 
both patents were issued to the common assignee on the 
same day." 


In the case at bar, even though the commonly owned reference pat- 
ent and the application of Hays have not issued on the same day, the ter- 
minal disclaimer would place the instant application in the same position 
as if it had issued on the same day as the Keating patent and thus pre- 
clude any extension of monopoly. 


Although the legislative history does not set forth any precise rea- 
son for enactment of 35 U.S.C. 253, it has been noted in In re Robeson, 
referring to the Commentary on the New Patent Act by P. J. Federico 
(which appears in 35 U.S.C.A. page 49), that the basic reason is to avoid 
an extension of monopoly: 


"No specific reason for this provision appears in the 
printed record, but its proponents contemplated that 
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it might be effective in some instances, in combating 
a defense of double patenting, to permit the patentee 
to cut back to the term of a later issued patent so as 
to expire at the same time as the earlier issued pat- 
ent and thus eliminate any charge of extension of mo- 
nopoly." 

It is apparent that the principle of the Robeson and Kaye cases, 
supva (namely that where there are two claimed inventions, i.e., differ- 
ent embodiments differing more than only colorably, the filing of a ter- 
minal disclaimer will obviate a double patenting rejection), applies 
equally to the present situation where a terminal disclaimer has been 
filed with respect to the commonly owned patent of a different inventive 
entity. The purpose of the terminal disclaimer is to avoid an extension 
of monopoly of an invention claimed ina patent and thus afford the pub- 
lic the right to practice the invention or obvious modifications thereof 
at the expiration of the patent term. The same purpose is achieved 
whether a terminal disclaimer is filed by a single inventor or by a com- 
mon owner of a pending application and patent defining different! inven- 
tions. 


This principle is sound because the rights of ownership are vested 


in the same legal entity. The patentee of the reference patent by defini- 
tion includes not only the inventor to whom the patent issued but also the 
assignee of the entire right, title and interest (35 U.S.C. 100 (d)). 


In the instant case, the lower Court found that Plaintiffs' recording 
of a terminal disclaimer was ineffective to obviate or avoid the double 
patenting rejection made against the Hays application over the Keating 
patent on the ground that the claims of the patent and the claims of the 
Hays application were not "significantly distinct." See Findingjof Fact 
No. 18, JA 9, 10; compare with Finding No. 9, JA 8, where the lower 
Court found that there were "significant differences” in the claimed 
subject matter of Hays and that of Keating. 
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The lower Court apparently regarded the claims and the subject 
matter defined by the claims as being the same thing, since no other 
Finding was made on this point, and the Court's Conclusion of Law No. 
2 in regard to a terminal disclaimer was that where the claims ina pat- 
ent application define subject matter which is different from, but not 
"significantly distinct'’ from the subject matter of a claim of a patent 
owned by the owner of the application, a terminal disclaimer under 35 
U.S.C. 253 does not permit the granting of a patent which otherwise 
would be refused for double patenting. 


It seems to Plaintiffs- Appellants that the lower Court was meaning 
something different from meaning that the claims of Hays and the claim 
of Keating were drawn to the same invention, i.e., embodiments, because 


it is apparent from the Hays and Keating specifications and claims, as 
discussed above, and Finding No. 9, that the claims are drawn to signif- 


icantly different inventions. Furthermore, it is believed that the lower 
Court did not mean that the claims should be unobvious in order for a 
terminal disclaimer to avoid double patenting, because, if the claims 
were unobvious there would be no double patenting and no terminal dis- 
claimer would be necessary. This is brought out in many cases, but, 
see the concurring opinion of Judge Rich in the case In re Zickendraht, 
supra. 


It is believed that the term "significantly distinct from" as used by 
the lower Court, meant to the lower Court that the differences between 
the claims in question must be greater than defining or pointing out sig- 
nificantly different inventions, but not so great as to require the differ- 
ences to be unobvious. Appellants submit that such a distinction is too 
fine to be meaningful. 


It is submitted that a terminal disclaimer will obviate a double pat- 
enting rejection in all instances except where the following applies: 


(a) The claims in question must not be identical or differ from each 
other only linguistically. 
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(b) The embodiment (invention) in the specification, of the applica- 
tion, which is necessary to support the rejected claims, must 
not be the same as (or only colorably different from) the em- 
bodiment in the specification of the patent, which is necessary 
to support the claims of the patent on which the double patent- 
ing rejection has been made. For example, composition of 
matter claims do not require a showing of a tablet and a dos- 
age amount in the tablet; the composition itself being sufficient. 


The fact that there can be some common disclosure in an applica- 
tion and patent without there being double patenting was recognized in 
the case of In re Sarett, 327 F.2d 1005, 140 USPQ 474, and the fact that 
there could be generic and specific claims without having double patent- 
ing was also recognized in that case, the Court quoting Stringham. An- 
other recent case similar to In re Sarett is n ve Sutherland, 146 USPQ 
485. 


The Court in In re Sarett said: 
mk * * Dut it is elementary that readability of a claim on 
the subject matter of another claim (domination) is nei- 
ther determinative of the double patenting issue nor de- 
monstrative that claims are directed to the same inven- 
tion. As Stringham said in his "Double Patenting’ many 


years ago, p. 207: 


"One of the simplest, clearest, soundest, and most essen- 
tial principles of patent law, is that a later invention may 
be validly patented, altho dominated by an SOE patent, 
whether to the same or to a different inventor.’ 


| 
In the case of In ve Allen, 343 F.2d 482, at 487, 145 USPQ 147, 151, 
the Court of Customs and Patent Appeals distinguished over the many 
cases cited by the Patent Office Solicitor in support of his contention 
that double patenting should exist where the claims in question | differed 
merely in scope. The Court said that upon analysis the cases —- 
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"tx + + will all be seen to be cases wherein there was but 
a single invention and of the Miller v. Eagle type.” 


As pointed out in Stringham in "Double Patenting" p. 229-286, and sup- 
ported by settled law, the expression that two patents to the same inven- 
tor or same assignee differ "merely" in scope means that the later is- 
sued patent is invalid if the difference in scope is not supported by in- 
ventively different embodiments. Under present law permitting a ter- 
minal disclaimer, the filing of a terminal disclaimer means that the 
later issued patents would be invalid only if the difference in scope is 
not supported by different embodiments, i.e., different inventions. 


Stringham and the Courts thus distinguish over those situations, not 
existing in the instant case, where the claims of both patent and applica- 
tion depend upon the same essential elements or embodiments for pat- 
entability. See American Communications Co. v. Pierce, C.A. 1, 208 
F.2d 763, distinguished in the case of In re Allen, supra. The case of 
In ve Siu, 222 F.2d 267, 105 USPQ 428, is not contrary to Stringham and 
is not like the present case since the process steps involved in the ap- 
plication and patent were the same except for the use of similar mate- 
rials, and the Court held that there were not separate inventions. Cases 
closer in point where claims of one scope were held valid over claims 
of another scope are Pierce v. Aeronautical Communications Equipment, 
C.A. 5, 307 F.2d 790, 793; In re Carlton, 77 F.2d 363; General Electric 
Co. v. P. R. Mallory, 2d Cir., 298 F. 579, and m re Allen, supra. 


Moreover, applicant's claimed subject matter is directed to a dos- 
age unit, such as a tablet or capsule, containing a therapeutically effec- 
tive amount of ephedrine or propadrine resinate adsorption product for 
the treatment of asthma. To this extent there is a common disclosure 
in the Keating patent and the disclosure in the Hays application. Both 
Hays and Keating were working for the same company and it was diffi- 
cult to keep a clear line between the earlier broad inventions of Keating 
and the narrow improvements of Hays despite the fact that the Examin- 
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er warned applicant to do so. (JA 32) The attorney finally decided that 
applicant was claiming too broadly in attempting to cover compositions 
of ephedrine or propadrine resinates without any limitation as to degree 
of saturation (JA 34) and as shown by the file of the Hays application 

(JA 41-43) he restricted applicant's claims to the present claims di- 
rected to an article of manufacture (dosage unit) containing a specified 
amount of a composition having the 10- 75% saturation limitation. This 
range gives the improved uniformity of release of the ephedrine or prop- 
adrine in the resin adsorption product and lessened toxicity at high dos- 


age levels over the results obtained above 75% saturation, and the as- 
surance of not having a tablet of excessive size for oral administration 
obtained by the use of a ephedrine or propadrine resinate having less 
than the 10% saturation. (JA 175-205) 


The Keating patent (JA 138-159) contains no specific disclosure of 
having ephedrine or propadrine resinates of a lower limit of 10% satu- 
ration as required by all the Hays claims, and likewise there is no spe- 
cific disclosure in Hays tying the recited narrow range of particle size 
of Keating's Claim 14 with the Hays claimed embodiment of 10%-75% 
saturated ephedrine or propadrine. There cannot be double patenting 
with the filing of a terminal disclaimer under such circumstances even 
though these differences are obvious. This is true because the obvious- 
ness or lack of obviousness of the important and "significant" 10%-75% 
saturation range of Hays (Finding No. 9) and the particle size range of 
Keating's Claim 14 is not relevant where a terminal disclaimer has 
been filed. See particularly In re Kaye, supra, where the Court of Cus- 
toms and Patent Appeals, in referring to the difference between Freon 
114 (dichlorotetrafluoroethane) of the application and Freon 12 (dichlo- 
rodifluoromethane) of applicant's patent, said: 

"The differences between Freon 114 and Freon 12 are 
not such that the substitution of one for the other in a! 


mixture otherwise qualitatively identical would be un-' 
obvious to one having ordinary skill in the art.... 
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Recently in In re Robeson 331 F.2d 610, 51 CCPA - 
this Court had occasion to consider the effect of ater- 
minal disclaimer in overcoming a double patenting re- 
jection. In that case we held that where, as here, the 
claims define separate, albeit patentably indistinct in- 
ventions, the filing of a terminal disclaimer may obvi- 
ate a double patenting rejection. . . . The foregoing 
statement has direct and complete applicability to the 
factual situation in the present case." 


It is submitted that the criterion of whether the claims of Hays are 
directed to the same or a different invention from the invention claimed 
by Keating is all that is necessary to consider in a double patenting re- 
jection as applied in the instant case. There has been a great deal of 
confusion in double patenting cases and the requirement of "significant- 
ly distinct" will certainly not add clarity to the situation because it is 
impossible to know from the opinion or other cases what the term "sig- 
nificantly distinct'’ means as opposed to significantly different of Find- 


ing No. 9. If it means patentably distinct, the cases of In re Kay and In 
re Robeson are clearly contrary to the holding of the lower Court. 


There was some indication by the Solicitor that he regarded "'sig- 
nificantly distinct" as referring to difference in scope of claims, and 
that a terminal disclaimer would not obviate a double patenting rejec- 
tion if the claims differed merely in scope. As to the meaning of 
"merely" in this context, see the comments of Stringham as set forth 
on pp. 31, 32 of this brief. 


As to "scope" of claims issue, see In re Sarett, supra, In re Suth- 
erland, supra, and In re Allen, supra, and the discussion of these cases 
and the general matter of scope on p. 32 of this brief. 


However, applicant's claims stand against the patent claims not 
only in the relation of narrow against broad claims (although really of 
mixed scope), but also in the relation of article of manufacture (dosage 
unit of fixed limits of drug amount) against orthodox composition of mat- 
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ter claims of no limit on shape, size or amount. From the point of view 
of article of manufacture against composition of matter, the inventions 
belong in two separate statutory classes. The Board of Appeals has re- 
cently held (Ex parte Ruschig et al., 147 USPQ 46) that a tablet of an old 
composition can be patentable over prior art showing the old composi- 
tion per se. Thus, there should be no question that the article of man- 
ufacture is a different and separate invention froma composition of mat- 
ter, so that whether or not one is obvious from the other, a terminal dis- 
claimer in the application containing the article of manufacture claims 
should obviate the double patenting rejection on the claims of the patent 
directed to a composition per se. 


The recent case of In ve Allen is particularly apropos and it is be- 
lieved that Judge Almond's comments in regard to the confusion exist- 
ing in double patenting cases may be of interest to this Court. 


In the Allen case, supra, the Court of Customs and Patent Appeals 
reversed the decision of the Board of Appeals, who had upheld the Ex- 
aminer on his rejection of applicant's subcombination (broad) claims on 
the combination (narrow) claims of applicant's patent. In this Allen case, 
the dissenting member, Judge Almond, with whom Judge Martin joined, 
dissented only on the basis that the subcombination or broader claimed 
invention was obvious in view of the combination (narrow) claim and that 
therefore a terminal disclaimer should have been required. Judge Al- 
mond said: 


"A review of this court's decision over the last few 
years discloses at least four different relationships 
which have been said to exist between claims ina 
double patenting analysis." 


Then Judge Almond set forth the four different relationships used by the 
Court of Customs and Patent Appeals, discussing each relationship in 
detail in 343 F.2d p. 489. These may be worth reading by this: Court if 
only to see how such situations have been handled by the Court of Cus- 
toms and Patent Appeals. 
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Judge Almond, immediately after his discussion of the relationships 
said: 
"T think that our varied approaches, enumerated above, 
have overly confused an already confusing subject." 


Judge Almond on page 490 then went on to say: 


"T think that only one test need be applied in the present 
case - is the claim of the later filed application unobvi- 
ous in view of the claims of the earlier filed application? 
If the answer is yes, then the applicant is entitled to a 
second'patent under the law even if it will extend the mo- 
nopoly of the first patent.” 


The present Hays case is like the Allen case in that it also involves 
broad and narrow claims (although mixed), obviousness or unobviousness 
of separate inventions, and the effect of a terminal disclaimer. However 
instead of the relationship of subcombination to combination which are 
claims of the same statutory class, the relationship in this Hays situa- 


tion is that of article of manufacture to orthodox composition of matter, 
different statutory classes of invention, so that there is even more rea- 
son to obviate the double patenting rejection in the present case than in 
the Allen case. 


Judge Almond further went on to say: 


"Tf the answer is no, the applicant is not entitled to a 

patent which will extend the monopoly because he has 

given the public nothing, in consideration for the added 

years of monopoly, which was not obvious to the pub- 

lic.” 
Judge Almond and Judge Martin then held contrary to the majority of the 
Court that the description of the apparatus in the claims of the patent and 
the appealed claims was almost identical and there could be no question 
that the "bracket" of the appealed claims was obvious in view of the pat- 
ent claims. It is submitted that this is not the situation as to the compo- 
sition described in the Hays claims when compared to the composition 
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described in the Keating claims. The claimed embodiment of Hays has 
been held by the lower Court to have "significant differences" from the 
subject matter of the Keating claims (Finding No. 9) and one can cer- 
tainly not tell from the claims whether the respective inventions are ob- 
vious over each other or not. 


However, even if it be held that the claims of Hays and the claims 
of Keating are obvious over each other (and that the embodiments on 
which each depends are obvious over each other), the double patenting 
rejection against Hays still should be obviated in view of the terminal 
disclaimer of record in this case; and the further fact that the invention 
or embodiment described and claimed by Hays is clearly a different in- 
vention (having "significant differences" as stated in Finding No. 9, JA 
8) from the invention described and claimed by Keating. 


Judge Almond said: 


"If the broader claim is obvious in view of the earlier 
filed narrower claim, the applicant is not without re- — 
course." 


(Actually, the Hays claims are narrower in some ways than the! Keating 
Claim 14, but also broader in not being restricted to the narrow range 
of particle size as set forth in Keating Claim 14, but generally speaking 
the patent claims are broader than the application claims. Moreover, 
the application claims are on a specific therapeutic drug in a speci- 
fied amount, and in the form of a dosage unit (tablet and the like) i.e., an 
article of manufacture. 


After discussing the two ways not applicable here in which the ap- 
plicant might have recourse, Judge Almond said: 


"If neither of these approaches works, he may file a 
terminal disclaimer under 35 U.S.C. 253, thereby 
avoiding an extension of the monopoly." 
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The above is exactly what the corporate Plaintiff, Wallace & Tier- 
nan Inc. did in the present case. It is submitted that this terminal dis- 
claimer obviates the double patenting rejection. 


SUMMARY AND CONCLUSION 


The simplest and correct way of determining whether a terminal 
disclaimer obviates a double patenting rejection of the claims of an ap- 
plication over the claims of a patent is to determine whether the claims 
of the application are directed to the same or a different invention from 
the claims of the patent. When this is done, it is clear that there are 
significant differences between the invention of Hays and the invention 
of Keating, and that either the inventions are unobvious in which case 
the terminal disclaimer was not necessary, or that the differences are 
obvious in which case the terminal disclaimer was necessary to obviate 
the double patenting rejection, and did so obviate it. 


The case should be remanded to the District Court with instructions 
to award Plaintiffs the relief prayed for in the complaint. 


Respectfully submitted, 
ZABEL BAKER YORK JONES 
AND DITHMAR 
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BACON & THOMAS 


540 Shoreham Building 
Washington, D.C. 20005 


Attorneys for Plaintiffs- 
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STATEMENT OF QUESTIONS PRESENTED 


1. Does a terminal disclaimer in an application obviate a double 
patenting rejection on the claim of a commonly owned patent of differ- 
ent inventorship where the claims of the application define subj ect mat- 
ter which is significantly different from (Finding No. 9), but not: signifi- 
cantly distinct from the subject matter of the claim of the patent (Find- 
ing No. 18 and Conclusion of Law No. 2)? 


2. Does a terminal disclaimer in an application (Hays) obviate a 
double patenting rejection on the claim of a commonly owned patent 
(Keating) where the claims of the application are article of manufacture 
(dosage unit, viz. tablet, capsule) claims requiring a specified range of 
amount of a drug for a specified purpose, and the claim of the patent is 
drawn to a composition of matter of a broader scope for a broader pur- 


pose than the composition used in the dosage unit claims? | 


3. Are the differences between the claimed subject matter of the 
Hays application, and the claimed subject matter of the Keating patent, 
so unobvious as to obviate the double patenting rejection against the 
Hays application regardless of the filing of a terminal disclaimer ? 
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STATUTES: 


TEXT: 
Stringham, "Double Patenting" (1933) 


Anited States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 19,711 


EDWIN E. HAYS and 
WALLACE & TIERNAN INC., 


Plaintiffs-A ppellants, 
Vv. 


EDWARD J. BRENNER, 
Commissioner of Patents, 


Defendant-Appellee. 


ON APPEAL FROM THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


BEFORE: HON. JOSEPH R. JACKSON 


BRIEF FOR PLAINTIFFS-APPELLANTS 


JURISDICTIONAL STATEMENT 


This Court has jurisdiction under Title 28, United States Code, Sec- 
tion 1291. 


The Judgment, of which review is sought, was dated and entered 
June 15, 1965. Motion Under Rule 52b of Federal Rules of Civil Proce- 
dure to amend the Findings and to alter the Judgment was denied by or- 
der entered June 29, 1965. 


Notice of Appeal to this Court was filed on August 26, 1965 with 
service of a notice upon the Solicitor and the posting of a cost bond as 
required by this Court and the Federal Rules of Civil Procedure, par- 
ticularly Rule 73. 


The Record on appeal was filed and the case docketed on October 
4, 1965. 


STATEMENT OF THE CASE 


Introduction 


This is an appeal in an action brought in the District Court of the 
District of Columbia under 35 U.S.C. 145 for the issuance of a patent to 
plaintiffs upon the Hays application, Serial No. 665,130, filed in the 
United States Patent Office June 12, 1957, and entitled 'Pharmaceutical- 
ly Effective Water Insoluble Derivative of Ephedrine and Propadrine.” 


The Opinion of the District Court is reported as Hays v. Reynolds, 
Act. Comm. Pat., 343 F.2d 482, 145 USPQ 665. 


The corporate plaintiff, Wallace & Tiernan Inc., is the record own- 
er of all right, title, and interest in and to the aforementioned applica- 
tion (JA 88), and also in and to the United States Patent to Keating, No. 
2,990,332 (JA 5, 87). 


Wallace & Tiernan Inc. filed a terminal disclaimer under 35 U.S.C. 
253 disclaiming that portion of the term of any patent which might issue 
on the involved Hays application which extended beyond the term of the 
Keating patent. The terminal disclaimer was filed and recorded in the 
United States Patent Office (JA 74, 75), and was considered by the Dis- 
trict Court in its Opinion, although it had not been acted upon by the 
Examiner or the Board of Appeals (JA 76, 77). 


All the claims of the Hays application were rejected by the Exam- 


iner on the grounds that they were: 
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(1) unpatentable over the claims of the Keating Patent 2,990,332; 
particularly Claim 14 of the patent (JA 47) (this was an obvi- 
ousness-type rejection based on 35 U.S.C. 103, and not sup- 
ported by any cited prior art); 


(2) lacking invention over Keating parent application Serial No. 
598,215 (JA 57), an abandoned application. 


The second rejection is clearly untenable, and contrary to Rule 108 
of the Rules of Practice. At the trial counsel for Defendant limited the 
issue solely to the first ground of rejection (JA 7, Finding No. 4). This 
is a so-called double patenting rejection (JA 7). 


The refused claims, all the remaining claims of the Hays applica- 
tion, are numbered 8 to 12 inclusive. These are given in the Joint Ap- 
pendix (JA 49, 50). 


The District Court, held firstly that the differences between the sub- 
ject matter defined by Claims 14 of the Keating patent and that of Claims 
8-12 of the Hays application are such that the claimed subject matter as 
a whole would have been obvious, at the time Hays" invention was made, 
to a person having ordinary skill in the art to which said subject per- 
tained. (Finding No. 17, JA 9) 


The basis of this holding was that (a) the Hays claimed amines were 
species of the generic class of amines claimed by Keating, Finding No. 
11, (b) the Hays claimed amines were commonly used species of the ge- 
neric amines of Keating Claim 14, so that the advisability of using these 
amines in the claimed Hays composition would have been obvious (Find- 
ings 12-13), (c) the Hays application did not expressly state that the 10- 
75 per cent saturation limitation of the claims was critical (Finding 15), 
(d) Plaintiffs' evidence failed to prove that the 10-75 per cent saturation 
of the claims at issue was critical (Finding 16) from whichitis assumed 
the Court found that the advisability of using an amount of drug less than 
saturated, namely, in the range of 10-75 per cent saturation, would have 


been obvious to one skilled in the art at the time of Hays’ entry into the 
field (Finding 14). (JA 9) 


Nothing was said by the lower Court in regard to the dosage unit 
limitation and range of the Hays claims (not present in the Keating 
claims); or the difference between the narrow particle size range set 
forth in Keating Claim 14 as compared to the wide range of particle size 
of the Hays claims. Neither was any mention made by the Court of the 
fact that the Keating claims all pointedto conditions which gave sustained 
release of amine drugs from amine resinates whereas the Hays claims 
were directed to conditions which gave improved uniformity of release 
of the specific drugs ephedrine and propadrine from their resinates, 
such conditions making the compositions useful in the treatment of bron- 
chial asthma. (Opinion, JA 7-10, 16) 


It is Appellants’ contention in regard to the holding of the lower 
Court on obviousness of the claimed Hays composition over the claimed 


Keating compositions that 


(1) it is not necessary that the Hays application state that the 10- 
75 per cent limitation is critical for this limitation to be criti- 
cal or, what is more to the point, for it to be unobvious; the re- 
sults of slow release, uniformity of release, and lessened tox- 
icity set forth in the Hays specification and clearly supported 
by testimony and other evidence of record being more than ade- 
quate to establish criticality and unobviousness sufficient to 
satisfy the conditions for patentability under 35 U.S.C. 103; 


that in addition to the 10-75 per cent saturation limit, the other 
differences between the claimed composition of Hays and those 
of Keating, such as dosage unit (tablet, capsule, etc.), dosage 
amount (amount of drug in tablet), particle size, and specific 
therapeutic use must be considered on the obviousness rejection, 
and that when all the differences are considered, including the 


evidence as to the value of those differences, that it is clear 
that the Hays claims are patentable over the Keating claims 
under 35 U.S.C. 103. 


The lower Court's second holding (which was necessary for! it to 
make in order to sustain the double patenting rejection), was that Plain- 
tiffs' recording of a terminal disclaimer under 35 U.S.C. 253 was inef- 
fective to obviate or avoid the double patenting rejection, in the light of 
the fact that the claims of the Keating patent and the claims at issue of 
the Hays application were not significantly distinct, Finding No. 18 (JA 
9, 10), although it found significant differences in Finding No. 9 (A 8). 


This Finding No. 18 was followed by Conclusion of Law No.2 where- 
in the lower Court said: 


Where the claims in a patent application define subject 
matter which is different from, but not significantly dis- 
tinct from, the subject matter of a claim of a patent 
owned by the owner of the application, a terminal dis- 
claimer, under 35 U.S.C. 253, does not permit the grant- 
ing of a patent which otherwise would be refused for 
double patenting." (JA 10) (Emphasis added) 


It is Appellants’ contention that the Court erred (a) in not setting out 
the proper criteria to obviate the double patenting rejection where a ter- 
minal disclaimer was of record, (b) in not properly applying its own cri- 
teria (as Appellants understand them) to the facts, and (c) in not holding 
on the basis of facts supporting the proper criteria that the double pat- 
enting rejection was obviated by the recording of the terminal disclaim- 
er. 


It is Appellants' position that the recording of the terminal disclaim- 
er by Wallace & Tiernan Inc. obviated the double patenting rej ection of 
the claims of the Hays application on the claims of the Keating patent in 
the light of the facts that (a) the claims of the Hays application are not 
identical or mere colorable variations of the claims of the Keating pat- 


ent, and (b) the subject matter disclosed in the Hays application support- 
ing the Hays claims is not the same as, and is more than a mere color- 
able variation of the subject matter disclosed in the Keating patent, con- 
sidering the subject matter that is necessary to support the Keating 
claims and ignoring certain common subject matter never specifically 
claimed by Keating. 


The basis for the above criteria and the application thereof to its 
present case will be set forth in the Argument. 


The Hays Invention 


The Hays application as originally filed contained broad claims di- 
rected to ephedrine or propadrine adsorbed on a sulfonic acid cation ex- 
change resin. See, for example, original Claims 1 and 2. It also con- 
tained a Claim 4 similar to the present Claims 8-12 in that the degree 
of saturation of the drug resinate was specified as between 10-75 per 
cent saturated. (JA 27, 28) 


From the very first Office Action of August 6, 1957, the Patent Of- 
fice advised applicant to keep a clear line of distinction between the 
claims of the Hays application and the claims of two early Keating ap- 
plications (JA 32) which became abandoned, and later between Keating 
application Serial No. 726,010 which became the Keating Patent 2,990,332, 
the claims of which are the claims on which the present claims are de- 
nied for double patenting. (JA 47) 


All double patenting rejections made by the Patent Office, including 
the rejection forming the basis of this Appeal, were on the grounds that 
there was no patentable distinction between the claims of the Hays ap- 
plication and the claims of the Keating applications. (JA 37, 47) There 


was no rejection that the claims of Hays defined the same invention as 
that defined by the claims of Keating. (Note: The courts and particu- 
larly the Court of Customs & Patent Appeals regard an invention as the 
physical thing or embodiment, saying it can be unobvious (patentable) or 


obvious (unpatentable). This must be kept in mind throughout this brief. 
The Examiner (JA 47) did not use "invention" in this sense. ) 


All applicant's amendments were made with the view of obtaining 
claims for Hays which would be patentably distinct over the claims of 
Keating, because at the time of these Office Actions and amendments it 
was not believed, or regarded by the Patent Office, that a terminal dis- 
claimer would avoid a double patenting rejection where there were dif- 
ferent claimed inventions even though not patentably different (unobvi- 
ous) as was later held in In re Kaye, 332 F.2d 816, 141 USPQ 829. 


It is Appellants' contention first, that the claims of Hays define an 
unobvious (patentable) invention over the invention claimed by Keating 
so that no terminal disclaimer would have been necessary, and second, 
that in any event the claims of Hays define a different and significantly 


different invention from the invention pointed out by the claims of Keat- 
ing and thus the double patenting rejection is obviated by the terminal 


disclaimer. 


In order to bring out that the claims of Hays and the claims of Keat- 
ing are directed to different (not the same) inventions, the subject mat- 
ter (embodiments or invention) supporting the claims of Hays will be 
pointed out, and the subject matter necessary to support the claims of 
Keating will also be pointed out for comparison. 


First, the representative Hays claims will be given, and then the 
disclosure supporting each feature of the claims will be stated. 


Claim 8 is a representative broad claim of the Hays application and 
is given below, as follows: 


"An oral therapeutic composition which is useful in com- 
bating bronchial asthma, comprising, in unit dosage 
form, from about 10 milligrams to about 300 milli- 
grams, on the basis of the adsorption cation, of a 
cross-linked sulfonic acid cation exchange resin 
having a cross linkage of 3-17 per cent and having 


ent, and (b) the subject matter disclosed in the Hays application support- 
ing the Hays claims is not the same as, and is more than a mere color- 
able variation of the subject matter disclosed in the Keating patent, con- 
sidering the subject matter that is necessary to support the Keating 
claims and ignoring certain common subject matter never specifically 
claimed by Keating. 


The basis for the above criteria and the application thereof to its 
present case will be set forth in the Argument. 


The Hays Invention 


The Hays application as originally filed contained broad claims di- 
rected to ephedrine or propadrine adsorbed on a sulfonic acid cation ex- 
change resin. See, for example, original Claims 1 and 2. It also con- 
tained a Claim 4 similar to the present Claims 8-12 in that the degree 
of saturation of the drug resinate was specified as between 10-75 per 
cent saturated. (JA 27, 28) 


From the very first Office Action of August 6, 1957, the Patent Of- 
fice advised applicant to keep a clear line of distinction between the 
claims of the Hays application and the claims of two early Keating ap- 
plications (JA 32) which became abandoned, and later between Keating 
application Serial No. 726,010 which became the Keating Patent 2,990,332, 
the claims of which are the claims on which the present claims are de- 
nied for double patenting. (JA 47) 


All double patenting rejections made by the Patent Office, including 
the rejection forming the basis of this Appeal, were on the grounds that 
there was no patentable distinction between the claims of the Hays ap- 
plication and the claims of the Keating applications. (JA 37, 47) There 
was no rejection that the claims of Hays defined the same invention as 
that defined by the claims of Keating. (Note: The courts and particu- 
larly the Court of Customs & Patent Appeals regard an invention as the 
physical thing or embodiment, saying it can be unobvious (patentable) or 


obvious (unpatentable). This must be kept in mind throughout this brief. 
The Examiner (JA 47) did not use "invention" in this sense. )\ ae 


All applicant's amendments were made with the view of obtaining 
claims for Hays which would be patentably distinct over the claims of 
Keating, because at the time of these Office Actions and amendments it 
was not believed, or regarded by the Patent Office, that a terminal dis- 
claimer would avoid a double patenting rejection where there were dif- 
ferent claimed inventions even though not patentably different (unobvi- 
ous) as was later held in In ve Kaye, 332 F.2d 816, 141 USPQ 829. 


It is Appellants' contention first, that the claims of Hays define an 
unobvious (patentable) invention over the invention claimed by Keating 
so that no terminal disclaimer would have been necessary, and second, 
that in any event the claims of Hays define a different and significantly 
different invention from the invention pointed out by the claims of Keat- 
ing and thus the double patenting rejection is obviated by the terminal 


disclaimer. 


In order to bring out that the claims of Hays and the claims of Keat- 
ing are directed to different (not the same) inventions, the subject mat- 
ter (embodiments or invention) supporting the claims of Hays will be 
pointed out, and the subject matter necessary to support the claims of 
Keating will also be pointed out for comparison. 


First, the representative Hays claims will be given, and then the 
disclosure supporting each feature of the claims will be stated. 


Claim 8 is a representative broad claim of the Hays application and 
is given below, as follows: 


"An oral therapeutic composition which is useful in com- 
bating bronchial asthma, comprising, in unit dosage 
form, from about 10 milligrams to about 300 milli- 
grams, on the basis of the adsorption cation, of a 
cross-linked sulfonic acid cation exchange resin 
having a cross linkage of 3-17 per cent and having 


adsorbed thereon a cation of the group consisting 

of cations of ephedrine and propadrine, said adsorp- 
tion compound being from 10-75 per cent saturated 
with the said cation." (JA 49) 


The 10-75 per cent saturation feature of the claim is disclosed in 
the Hays application, (JA 20), last line of first full paragraph, and orig- 
inal Claim 4 (JA'27). The importance of below 75% saturation is shown, 
JA 25, first paragraph, Example Il, JA 24, Table IV, all resins below 
25.4 per cent ephedrine adsorbed (see Ex. II that 25.4 per cent is ap- 
proximately 75 per cent saturated), JA 24, lines 2-11. 


The unit dosage form and 10-300 mg dosage amount features of the 
claim are set forthonJA 26, first full paragraph, particularly JA 26 
lines 3 and 6. 


The cross linkage of 3-17 per cent of the claim is set forth on third 
line from bottom JA 25. 


Claim 12 of Hays is the narrowest claim. It points out a different 
embodiment from the other claims in that the adsorption compounds of 
the other claims are not limited to any particular particle size, where- 
as Claim 12 defines the specific embodiment, shown on JA 25, lines 17- 
19 of the Hays specification. 


The Keating Invention 


There are fifteen claims in the Keating Patent 2,990,332 (JA 138- 
159), presumably each defining different inventions. These claims point 
out inventions in the Keating specification, and in order tointerpret each 
claim and find the embodiments to support each claim, it is necessary 
to refer in detail to the Keating specification. However, since the Exam- 
iner's rejection was primarily based on the ground that Claim 14 of the 
Keating patent defines the same invention as that defined by the claims 
in issue; and since if this is not true, it is clear that it is not true of the 


other Keating claims, the analysis given belowis onthe invention pointed 
out by Keating Claim 14. 


Claim 14 is given below, as follows: 


"An adrenergic composition adapted to give immediate 
action and sustained effectiveness during at least an 
eight-hour period when orally administered to a human 
patient, said composition consisting essentially of par- 
ticles of a cross linked sulphonic acid cation exchange 
resin having a substance selected from the group con— 
sisting of beta phenalkyl amines and beta phenyl beta 
hydroxy alkyl amines ionically bound thereto to form 
an adsorption compound, said adsorption compound 
having a cross linkage of the resin of approximately 
5 per cent to 17 per cent, the size of the particles of 
adsorption compound having a cross linkage of 5 per- 
cent to 9 percent being substantially in the range of 10 
to 50 mesh, and the size of the particles of adsorption 
compound having a cross linkage of above 9 percent be- 
ing finer than 50 mesh, the percent of combined amine 
calculated as amine base being at least 2 percent of Bae 
adsorption compound." (JA 159) 


It will be noted that this is a Markush claim. The closest as of 
this claim to the ephedrine or propadrine of the Hays claim is the Mar- 
kush member — 8 phenyl 8 hydroxy alkyl amine. This member is sup- 
ported in the Keating specification by ephedrine and propadrine in Keat- 
ing patent, columns 20-22, also Table VII. A portion of this disclosure 
is also in the Hays application, but this portion is not necessary for the 
Keating claims, since the Keating claims are supported by Table VII and 
by column 20, lines 43-47; column 20, lines 62-64, and columns 20 and 
21, the entire Example 3, and by other embodiments including ampheta- 
mine when the Markush group of Claim 14 is considered as a whole. 


It will also be noted that whereas there is some disclosure in the 
Keating patent common to the disclosure in the Hays application (Keat- 
ing, column 20, Example 3, through column 23, line 47) none of it spe- 
cifically discloses the 10 per cent lower limitation of the Hays; claims. 
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Keating never made the Hays claims or even tried to make such 
claims. 


The feature in the Keating Claim 14 that — "the percent of combined! 
amine calculated as amine base being at least 2 percent of theadsorption 
compound" — is not a saturation limitation at all, as the Board mistaken- 
ly believed (JA 61 line 23). See Collins, JA 86 last line, JA 87 lines 1- 
6, JA 203 line 21 through JA 204 line 7, that the Board's analysis was 
based on an assumption and not facts. This feature is based on Keating 
patent (JA 138) column 8, lines 69-75, continuing in column 9, lines 1-3, 
specifically — 

"The amphetamine and in general for primary, second- 
ary, and quaternary amines, no minimum amount has 
been found although for practical purposes a minimum 


of two percent can be given as a general minimum for 
all pharmaceutical amines.” 


This relates to per cent amine adsorbed on the resin to obtain satisfac- 


tory sustained release, and has nothing to do with the 10 per cent satu- 


ration limitation of the Hays claims, since 2 per cent of the adsorption 
compound could, as Collins pointed out, mean 100 per cent saturation 
(JA 187 lines 3-6) depending upon the capacity of the resin, viz., if the 
resin only had a'capacity such that 2 per cent was the maximum of the 
amine that could be adsorbed. 


The feature in the Keating Claim 14 tying the specific particle size 
to specific cross-linkage is set forth in column 8, lines 51-59 of the 
Keating patent. This is a narrow limitation used to define the specific 
sustained release product of Claim 14. It is clearly not the basis for the 
Hays claims 8-12 which do not define such a narrow sustained release 
type product. 


Thus the Keating claims can be and are supported by different em- 
bodiments (inventions) than the embodiment (invention) disclosed and 
claimed in the Hays application, and the Hays claims are supported by 
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an embodiment (invention) not specifically disclosed (viz., no specific 
disclosure of 10% lower limit) in the later filed Keating application, and 
never specifically claimed by Keating even as to common features dis- 
closed such as dosage unit, dosage amount, and partial saturation of 
specific drugs. 


The situation does not exist in the instant suit that the claims of 
Hays are directed to the same invention as the claims of Keating, but 
actually are directed to significantly different inventions; in other words, 
more than colorably different inventions. | 


Differences in Results Between the Compositions 
Pointed Out by the Hays Claims and Compositions 
Pointed Out by the Keating Claims. 


Broadly speaking, the Keating claimed invention on which the Hays 
invention is rejected is based on Keating's discovery that by varying the 
cross linkage and particle size of a sulfonic acid cation exchange resin 


that he could obtain a sustained release, and thus a sustained effective- 
ness of an amine drug of any kind adsorbed on a sulfonic acid cation ex- 
change resin. The sustained release and effectiveness are brought about 
by the action of the gastric and intestinal juices of the patient onthe drug 
adsorbed on the resin, — the drug resinate. The drug resinate having 
the proper cross-linkage and particle size can be administered in a Sin- 
gle dose which will be effective throughout at least eight hours or an en- 
tire day. This idea for obtaining sustained effectiveness, as Keating 
points out in both his patent and copending referred-to application holds 
for all types of amine drugs, although he does not specifically mention 
ephedrine in his early application. 


The Hays invention is a narrow improvement over the Keating in- 
vention based on Hays' discovery that by partially saturating a sulfonic 
acid cation exchange resin with ephedrine or propadrine, particularly 
at below 75 per cent saturation, such as 10 to 75 per cent saturation, 
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there would be a more uniform release of the ephedrine or propadrine 
by gastric juices, and also reduced side effects than obtained with a 
saturated resinate. 


Prior to the Hays discovery it had been believed that with drug res- 
inates in general there was always a substantially greater release of 
drug from a drug resinate in the first hour of elution with gastric juice, 
followed by less release in the second hour and still less in the third 
hour. The greater release of drug in the first hour produced untoward 
side effects from high dosage, which had to be compensated by diminish- 
ing the amount of total dosage. By partially saturating an ephedrine or 
propadrine drug resinate such as, for example, 10-75 per cent satura- 
tion, there is obtained a substantially uniform release with substantially 
the same amount of drug released in the first hour as in the second and 
third hours. Thus there was no need of averaging out the amount of drug 
to take care of a higher first-hour release, and thus a higher total drug 
dose could be used with the partially saturated resinate than the com- 
pletely saturated resinate without untoward side effects. The above is 
all set out in detail in the testimony of Collins at the trial (JA 172-204, 
particularly, JA 175, 177, 178, 181- 184). 


Pertinent Excerpts From the Hays Application 
(JA 18-28) To Support the Invention of the 
Claims. 

"In the case of ephedrine or propadrine it has been found 
that there is a quite fast release of the first portion of 
bound ephedrine or propadrine and that this fast release 
gives more untoward side effects than when the sulphon- 
ic acid cation exchange resin is only 75% or less satu- 
rated with the ephedrine or propadrine. In the 7 5-100% 
saturated resin the first quick release is better than if 
the pure amine compound were present but the best re- 
sults are obtained with the slow uniform release which 
occurs after the first quick release with the 100% satu- 
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rated resin and which occurs right from the beginning 
with the 75% or less saturated resin." (JA 20) 


The following excerpt, taken from page 9 (JA 25 line 10) of ithe Hays 
application and discussing Table IV of the Hays application is quoted be- 
low: | 


"The table also shows that with the saturated complex 
the amount eluted by the gastric juice in the first hour 
is much higher than that eluted in the second and third 
hours. It has been found that in order to substantially 
decrease this high first hour elution the resin complex 
should be partially saturated, preferably below 75% 
ephedrine cation adsorbed. The same results hold for; 
propadrine resin complexes as well as for the resin 
complex." 


Collins, a man of at least the ordinary skill in the art, testified that it 
was not obvious to him that there would be less untoward side effects 
with an ephedrine or propadrine resinate of 75 per cent or less satura- 
tion over one with 100 per cent saturation (JA 177 lines 19- 26). Collins 
also explained and brought out the advantages of the "slow uniform re- 
lease." (JA 177-178) 


Collins also testified that his first realization of differences in tox- 
icity between a 10-75 per cent saturated ephedrine and one above 75 per 
cent was based on the table (graph) (Exhibits 4 and 5 (JA 123, 124) of 
Keating deposition (JA 105)), and that so far as difference in rate of re- 
lease it was in the summer of 1964. (JA 182) See also X-Q JA 194 lines 
18-26. 


The Chaudry and Saunders Article 
(Ps' Ex. 10) (JA 125) 


The Chaudry and Saunders article, published November, 1956, en- 
titled "Sustained Release of Drugs From Ion Exchange Resins," Exhibit 
10, was withdrawn as a reference against the Hays application following 
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an affidavit under Rule 131. The Chaudry and Saunders article shows 
elution data on saturated and partially saturated ephedrine resinates giv- 
ing results similar to those shown inthe Hays application. See testimony 
of Collins (JA 186). Page 979 of the article discusses incompletely con- 
verted resins, continuing on to pages 980 and 981 (JA 129-131). See, 
also, Fig. 4 on page 981 (JA 131), which brings out the straightening of 
the elution curve ‘and more uniform rate of release of the partially sat- 
urated ephedrine resinates over fully saturated ephedrine resinates. 
Collins testified that the information in this article, by English scien- 
tists, was essentially the same thing as that shown in the Hays applica- 
tion (JA 186). It is apparent from the tone of the article and the discus- 
sion reported in the article that the information given in the article was 
not obvious to a man of ordinary skill in the art at the time this article 
was published. 


The Graphs, Keating Deposition, Exhibits 
Nos. 4 and 5 (JA 123, 124) 


The graphs, Plaintiffs’ deposition Exhibits 4 and 5, introduced with 
the Keating deposition (JA 105) and explained by Keating and Collins, 
are given on JA 123 and 124. These confirm the statements of Hays in 
his application as to the advantages of using ephedrine resinates of be- 
low 75 per cent saturation. See testimony of Keating and Collins in re- 
gard to 10 to 75 per cent saturation and the graphs, Exhibits 4 and 5, 
Keating deposition, JA 110-111; Collins, JA 181-183. It will be seen 
from the graph, Exhibit 4(JA 123 andJA 124), that with equal doses of 
ephedrine as ephedrine resinate, there is a rapid increase in deaths at 
above 75 per cent saturation. The extrapolation of the linear curve of 
Exhibit 4 as shown in Exhibit 5 shows that at 100 per cent saturation the 
determined value of deaths was more than twice the expected response. 
The number of deaths fall off slowly at below 75 per cent saturation, and 
there is no lower limit from the point of view of animal mortality. How- 
ever, as brought out in the testimony of both Keating and Collins, 10 per 
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cent saturation is approximately the lower practical limit of saturation 
since with less saturation than 10 per cent the volume of the required 
dose becomes impractically large for oral administration. (JA' 182) 


It is submitted that the following graphs show criticality and 
special significance of the range of saturation below about 75 per cent, 
and the testimony of Collins and Keating (as well as the Hays specifica- 
tion itself) show the criticality and special significance of the 10-75 per 
cent saturation range of Plaintiff's claims. Criticality is one important 
factor in showing unobviousness and hence patentable invention, 
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PERCENT EXHIBIT NO. 5 (of Ps" Ex. 6) ANIMAL MORTALITY 
MORTALITY No. RATS 
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Commercial Product Under Hays’ Claims 


Plaintiffs’ Exhibit 11 (JA 137) is a label showing the commercial 
product OMNI-TUSS. The ephedrine resinate in this product is approx- 
imately 15 per cent saturated with ephedrine (within the 10-75 per cent 
range) and has a particle size of approximately 100 to 400 mesh. The 
resin is a cross linked sulfonic acid cation exchange resin containing 8 — 
per cent divinyl benzene as the cross linking agent. (Collins JA 189- 
192) 


The product sold under the trademark OMNI-TUSS thus comes un- 
der the Hays claims 8, 10, and 11. 


Commercial acceptance is evidence of patentability. 


Another product called IONEPHRIN-T, which comes under all the 
claims of the Hays application, is undergoing clinical tests which are 
being carried out for F.D.A. approval. (Collins JA 191-192) 
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Commercial Product Coming Under Claims 
of the Keating Patent But Not Under Any 
Claims of the Hays Application. 


The commercial appetite suppressant sold under the trademark BI- 
PHETAMINE contains amphetamine adsorbed on a sulfonic acid cation 
exchange resin of the IR-120 type. It has a particle size and cross link- 
age as set forth in Claims 14 and 15 of the Keating patent. The amphet- 
amine resinate is substantially 100 per cent saturated. (Collins, JA 191; 
lines 6-11) It is covered by the claims of the Keating patent. The prod- 
uct does not come under any of the Hays claims since it is not ephedrine 
or propadrine and is not 10-75 per cent saturated. 


This shows a commercial difference between Hays claimed products 
and Keating claimed products; the 10-75 per cent saturation is commer- 
cially meaningful for ephedrine resinates but amphetamine resinates are 
sold which are outside this range. 
Summary and Chart | 

The invention of Hays as shown by the subject matter disclosed 
above supporting the claims is not identical with, or only colorably dif- 
ferent from the invention of Hays as shown by the embodiments of Keat- 
ing, which are necessary to support the Keating claims. 


The differences in the claims of Hays over the claims of Keating, 
and the differences in the invention of Hays over the invention of Keat- 
ing are brought out in the following chart giving a side by side icompar- 


ison of Claim 8 of Hays with Claim 14 of Keating. 
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Comparison of Claimed Invention of Hays 
With Claimed Invention of Keating. 


Hays Ser. No. 665,130 
Claim 8 


An oral therapeutic composition 


which is useful in combating bron- 
chial asthma" 


"comprising" 


in unit dosage form" (an article of 
manufacture such as a capsule or 
tablet) 


"from about 10 milligrams to about 
300 milligrams on the basis of the 
adsorption cation" (i.e. on the basis 
of the ephedrine or propadrine) 


"a cross-linked sulfonic acid cation 
exchange resin" (defined in Claims 
10-12 more specifically as "'a poly- 
vinyl aryl sulfonic acid cation ex- 
change resin") 


"having a cross linkage of 3-17 per 
cent" (defined more specifically in 
Claims 10 and 12 as 7-8 per cent 
cross linked) 


"and having adsorbed thereon a ca- 
tion of the group consisting of cations 
of ephedrine and propadrine"’; - in 
other words having ephedrine or prop- 
adrine adsorbed on the resin to form 
an adsorption compound or drug resi- 
nate. Claims 10-12 are specific to 


ephedrine. 


"said adsorption compound being from 
10 to 75 per cent saturated with the 


Keating Pat. No. 2,990,332 


Claim 14 


An adrenergic composition adapted 
to give immediate action and sustain- 
ed effectiveness during at least an 
eight-hour period when orally admin- 
istered to a human patient" 


"consisting essentially of" 


(a true composition of matter not a 
capsule or tablet) 


(no amount specified) 


"particles of a sulfonic acid cation 
exchange resin" 


"said adsorption compound having a 
cross linkage of the resin of approx- 
imately 5-17 per cent” 


“having a substance selected from 
the group consisting of beta phenal- 
kyl amines and beta phenyl beta hy- 
droxy alkyl amines ionically bound 
thereto to form an adsorption com- 
pound" 


These classes of amines include nu- 
merous amines which are not suita- 
ble for the purpose of plaintiffs’ 
claimed composition (JA 47-48) 
(combating bronchial asthma) 


"the per cent of combined amine cal- 
culated as amine base being at least 
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said cation" (i.e. the drug resinate is 


10-75 per cent saturated with ephe- 
drine or propadrine) 

The amount of per cent of ephedrine 
or propadrine adsorbed on the resin to 
have complete or 100 per cent satura— 
tion varies with the capacity of the 
resin which in turn varies the number 
of sulfonic acid groups present in the 
particular resin used to make the ad- 
sorption compound. The Hays IR-120 
resin of his application was stated to 
be saturated at 34 per cent ephedrine, 
but IR-120 resins recently used in ex- 
periments by assignee were saturated 
at about 42 per cent ephedrine. 


The particle size of adsorption com- 
pound is not stated for claim 8 and is 
functionally stated for claim 10; for 
claim 9 it is "retained on an 80 mesh 
screen"; for claim 12 it is "between 


minus 20 and plus 40 mesh.” 


2 per cent of the adsorption lcom- 
pound." \ 


This 2 per cent of the adsorption 
compound gives no information as to 
the per cent saturation since depend- 
ing upon the type of amine selected 
from the large class of the claimand 
the capacity of the resin used the per 
cent saturation of a drug resinate 
containing 2 per cent of one of said 
amines could be 100 per cent satu- 
ration. (JA 46, 76) 


"The size of the particles of adsorp- 
tion compound having a cross linkage 
of 5 per cent to 9 per cent being sub- 
stantially in the range of 10 to 50 
mesh, and size of the particles of 
adsorption compound having a cross 
linkage of above 9 per cent'being fin- 
er than 50 mesh." This particle size 
is the particle size of IR-120 resin 
now on the market. 


The claims and invention of Hays and the claim and invention of 
Keating, as is apparent from the above, are far from identical or mere 
colorable variations. There are "significant differences” as found by 
the lower court in Finding No. 9. Moreover, as pointed out by Plaintiff 
in its motion (JA 11), there are other significant differences than those 
mentioned in Finding No. 9, viz. article of manufacture instead of the 
orthodox composition of matter of the Keating claim. 


‘STATUTES and RULES INVOLVED 


35 U.S.C. 101 — INVENTIONS PATENTABLE 


Whoever invents or discovers any new and useful process, machine, 


manufacture, or composition of matter, or any new and useful improve- 
ment thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 


35 U.S.C. 103 — CONDITIONS FOR PATENTABILITY; 
NON-OBVIOUS SUBJECT MATTER 


A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the dif- 
ferences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in 
the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 


35 U.S.C. 253 — DISCLAIMER 


Whenever, without any deceptive intention, a claims of a patent is 
invalid the remaining claims shall not thereby be rendered invalid. A 
patentee, whether of the whole or any sectional interest therein, may, on 
payment of the fee required by law, make disclaimer of any complete 
claim, stating therein the extent of his interest in such patent. Such dis- 
claimer shall be in writing, and recorded in the Patent Office; and it 
shall thereafter be considered as part of the original patent to the ex- 
tent of the interest possessed by the disclaimant and by those claiming 
under him. 


In like manner any patentee or applicant may disclaim or dedicate 
to the public the’ entire term, or any terminal part of the term, of the 
patent granted or to be granted. 


35 U.S.C. 145 — CIVIL ACTION TO OBTAIN PATENT 


An applicant dissatisfied with the decision of the Board of Appeals 
may, unless appeal has been taken to the United States Court of (Customs 
and Patent Appeals, have remedy by civil action against the Commis- 
sioner in the United States District Court for the District of Columbia if 
commenced within such timeafter such decision, not less than sixty days, 
as the Commissioner appoints. The court may adjudge that such appli- 
cant is entitled to receive a patent for his invention, as specified in any 
of his claims involved in the decision of the Board of Appeals, as the 
facts in the case may appear and such adjudication shall authorize the 
Commissioner to issue such patent on compliance with the requirements 
of law. All the expenses of the proceedings shall be paid by the appli- 
cant. 4 


28 U.S.C. 1291 


The courts of appeals shall have jurisdiction of appeals from all fi- 
nal decisions of the district courts of the United States, the United States 
District Court for the District of the Canal Zone, the District Court of 
Guam, and the District Court of the Virgin Islands, except where a di- 
rect review may be had in the Supreme Court. 


RULE 9 of the GENERAL RULES of the UNITED 
STATES COURT OF APPEALS for the 
DISTRICT OF COLUMBIA CIRCUIT 


The Federal Rules of Civil Procedure, 28 U.S.C.A., governing ap- 
peals (except to the extent made inapplicable by Rule 12 of this court) 
shall be applicable to all appeals from the district court in cases of a 
civil nature. 
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STATEMENT OF POINTS 


1. The term "Significantly distinct" used by the District Court in 
its Findings of Fact No. 18 and Conclusions of Law No. 2 in its determi- 
nation of whether or not Appellants’ terminal disclaimer would avoid or 
obviate the double patenting rejection against them is a term which, so 
far as Appellants are aware, has never before been used by a Court ina 
double patenting case involving a terminal disclaimer, the Court of Cus- 
toms and Patent Appeals having used the term "more than a mere color- 
able variation" in similar situations to that of Appellants. The District 
Court erred in not defining and explaining the term "Significantly dis- 
tinct" when requested to do so in Plaintiffs" Motion Under Rule 52b of 
the Federal Rules of Civil Procedure. In the absence of any such ex- 
planation or established legal usage of some other meaning, the term 
"significantly distinct" must be given the dictionary meaning of mean- 
ingful for any purpose. There is no authority or basis for any view that 
the term "not significantly distinct from" when used to differentiate 


claimed subject matter of an application from that of a patent, excludes 
claimed subject matter of the application which is dominated by a gen- 
eric claim in the patent. 


2. The District Court erred in failing to hold that where the claims 
in a patent application are different from the claims of a patent owned 
by the owner of the application, and point out a significantly different in- 
vention (embodiment) from that pointed out by the claims of the patent, 
a terminal disclaimer, under 35 U.S.C. 253 permits the granting of a 
patent which otherwise would be refused for double patenting, and in 
failing to hold that a difference in the scope of claims in an application 
compared to claims in a patent does not create a situation where a ter- 
minal disclaimer will not obviate a double patenting rejection, even 
where theclaims in the patent dominate the subject matter of the claims 
in the application. 
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3. The District Court erred in failing to hold that Plaintiffs’ re- 
cording of a terminal disclaimer of that portion of the term of any pat- 
ent which might issue on the involved Hays application which extended 
beyond the term of the Keating patent (under 35 U.S.C. 253) is effective 
to obviate or avoid the double patenting rejection, in the light of ‘the fact 
that the claims of the Hays application and the claims of the Keating pat- 
ent have more than a mere colorable difference; and that the subject 
matter (invention) in the application necessary to support the claims of ; 
the Hays application has significant differences from the subject matter 
in the Keating patent necessary to support the claims of the patent. 


4. The differences between the subject matter defined in Claim 8 of 
Hays application and Claim 14 of the Keating patent are (1) the use of 
ephedrine or propadrine as the drug, (2) the 10 per cent to 75 per cent 
saturation limitation on the amount of adsorbed drug (1 and 2 being ex- 
pressly set forth as "significant differences" in Finding of Fact No. 9), 
(3) the dosage unit form, (4) the amount of drug of from 10 mgs; to 300 
mgs., and (5) the absence of any particle size limitation (3, 4, and 5 not 
being in any Finding of Fact despite Appellants’ motion that they be 
added). These differences are all meaningful, more than mere colora- 
ble variations, and clearly cause the claims to define significantly dif- 
ferent inventions. It is erroneous as a matter of law to require the in- 
vention to be anything other than significantly different in order that the 
terminal disclaimer be effective. : 


5. The subject matter of the Hays claims is not dominated by the 
Keating Claim 14. A product can be made under the Hays claims which 
does not infringe Keating Claim 14. The assertion made by Defendant 
in Finding No. 8, that patent Claim 14 defines the same composition gen- 


erically as Claim 8 of Hays is incorrect on mere inspection, and this 
and the other assertions in Finding No. 8 are also erroneous because 
they are clearly contrary to the evidence. 
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6. Even if it be assumed (without conceding) that there is some 
common disclosure in the Keating patent and the Hays application on 
which the Keating claims and the Hays claims can be read, it makes no 
difference as a matter of law. (Im ve Sarett, 140 USPQ 474, 327 F.2d 
1005) The controlling factor is that Keating did not specifically claim 
the specific invention claimed by Hays, and an important factor is, as 
is obvious from inspection, that he had sufficient basis from many dis- 
closures in his patent not disclosed and claimed by Hays in order to 
make his claims. The comparison of the invention of Hays and the in- 
vention of Keating should be on the basis of the specific disclosures of 
Keating that support the Keating claims, and on the specific disclosures 
of Hays that support the Hays claims. When this is done it is clear from 
the evidence, as well as by simple comparison and Finding No. 9, that 
the claims in the Hays application define an invention which is signifi- 
cantly different from the invention pointed out by the claims of the Keat- 
ing patent. 


7. The variations in the inventions or physical embodiments defined 

in the Hays claims over those of the Keating claims are unobvious as a 
whole, and a terminal disclaimer is unnecessary to obviate the double 
patenting rejection. It is clearly contrary to the evidence to hold that 
the substantial difference in uniformity of release of ephedrine or prop- 
adrine and the substantial lessening of toxicity due to the use of a 10 to 
75 per cent saturated ephedrine or propadrine resinate over that of the 

saturated ephedrine or propadrine resinate composition disclosed in the 
Keating patent and supporting Claim 14 of Keating, are not unobvious 
differences, establishing not only different inventions but different pat- 
entable inventions. 


8. Conclusion of Law No. 1 is erroneous. A statement ina speci- 
fication that a range is preferred does not prevent the range from being 
considered critical, particularly where the specification and also evi- 
dence introduced at the trial disclose the obtaining of substantial im- 
proved results over results obtained outside the range. 
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9. Unobvious results are sufficient to confer patentability to a new 
composition which gives such results, and this is true whether there is 
criticality or simply a substantial unobvious difference. Criticality is 
not essential to unobviousness although it is evidence in its favor. That 
"satisfactory" results may be obtained with saturated ephedrine resinate 
does not preclude substantial and unobvious improvement in results with 
10 - 75 per cent saturated ephedrine or propadrine resinate over an 
ephedrine or propadrine resinate having above or below 10 - 75 per cent 
saturation. Appellants’ evidence shows that the 10 - 75 per cent range 
gives unobvious results and there is no basis for Findings of Fact Nos. 
14, 16, and 17, since there is no prior art to show a composition con- 
taining any degree of saturation of ephedrine or propadrine, or which 
otherwise support the Findings of obviousness. 


SUMMARY OF ARGUMENT 


There is no difference in principle in the obviating of a double pat- 
enting rejection of the claims of an application on the claims of ‘a patent 
where the assignees are the same from the situation where the inventors 
are the same. 


The lower Court is in error in not obviating the double patenting re- 
jection because it is clearly shown by the evidence and also apparent 
from inspection of the claims, that the claims in the Hays application 
recite more than a mere colorable variation from the claims in the pat- 
ent, and the subject matter or invention defined by the Hays claims have 
"significant differences" over the subject matter pointed out by Keating 
Claim 14 as found by Finding No. 9. 


If the term "significantly distinct" was used by the lower Court as 
apparently contended by the Solicitor to mean that the claims in ques- 
tion must not have the relationship of genus and species even though 
they also have the relationship of composition and article of manufac- 
ture, and can depend upon different embodiments for support, then the 


~ 
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lower Court made an error in law because there are no such double pat- 
enting criteria, the proper criteria being, 


(a) that the claims in the application should not mean the same as 
the claims in the patent regardless of the wording (sometimes 
stated that the claims must not be identical or differ from each 
other only colorably), and 


that the: claims of the application define or point out a different 
invention from the invention defined or pointed out by the claim 
of the patent. 


When the claims of Hays application and the claim of the Keating patent 
are interpreted in the light of their specification, as is proper, it is seen 
that there are significantly different inventions claimed by the Keating 
patent from the invention claimed by Hays; and this is supported by 
Finding No. 9. 


Therefore the recorded terminal disclaimer filed by the corporate 


Plaintiff, and owner of the Hays application and Keating patent, should 
obviate the double patenting rejection. 


Moreover, the evidence is clear that not only are significantly dif- 
ferent inventions claimed in the Hays application and the Keating patent, 
but the invention of Hays is an unobvious variation over the invention of 
Keating because superior and unexpected results are obtained from the 
Hays invention over that of Keating. Thus, it is believed, the double pat- 
enting rejection is improper even without the terminal disclaimer. 


ARGUMENT 


Double patenting in its pure sense and, perhaps, only in its correct 
sense, is the obtaining of a second patent on the same invention in the 
name of the same applicant or the same assignee. The statutory basis 
for a double patenting rejection is 35 U.S.C. 101. 
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"Double patenting" however, has come tomean many different things 
in addition to the pure sense of meaning two patents claiming the same 
invention. It has, also, for a long time, included a second patent claim- 
ing an invention which differs from an already patented invention only in 
some unpatentable particular. | 


It is now fairly well settled that where the claims are rawr to dif- 
ferent inventions, a terminal disclaimer will obviate a double patenting 
rejection, In re Robeson, 331 F.2d 610, 141 USPQ 485. This is true even 
though the differences in the inventions are obvious, In ve Kaye, 332 F.2d 
816, 141 USPQ 829. See, also, the discussion by Judge Rich in footnote 
No. 4 in the case of In ve Zickendraht & Buehler, 319 F.2d 225, 138 
USPQ 22. | 


In the above cases and throughout this brief the term "invention" is 
used to mean the physical thing or embodiment, and not necessarily an 
unobvious embodiment, as "invention" has sometimes been used even by 

| 


the Patent Office and some Courts. | 


The statutory basis for any holding that a terminal disclaimer will 
avoid a double patenting rejection is 35 U. 8.C. 253. 


There is no difference in principle in the obviating of a double pat- 
enting rejection of the claims of an application over the claims ‘of a pat- 
ent where the assignees are the same than where the inventors are the 
same. This, apparently, was recognized by the lower Court when it 
failed to adopt Defendant's proposed Finding No. 20 and rewrote this 
Finding as Finding No. 18. | 


Proposed Finding No. 20 reads as follows: 


"20. Plaintiffs’ recording of a terminal disclaimer of | 
that portion of the term of any patent which might issue 
on the involved Hays' application which extended beyond 
the term of the Keating patent (under 35 USC 253) is in- 
effective to obviate or avoid the double patenting rejec- 
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tion, in the light of the fact that the claims of the patent 
and the claims at issue are not distinct, and that the in- 
ventorship is different." (Emphasis ours) 


It will be noted that the Court's Finding No. 18 omits the clause — 
"and that the inventorship is different'’. 


That the Court was correct in not basing its holding on the fact that 
there is different inventorship is apparent on several grounds. 


It has been held that where two patents not covering the same inven- 
tion issue on the same day, no extension of monopoly exists since nei- 
ther would extend the term of the other. The J. R. Clark Co. v. Jones 
and Laughlin Steel Corp., 288 F.2d 279, 129 USPQ 97 (C.A. 7). 


To the same effect is E. J. Brooks Co. v. Stoffel Seals Corp., 160 
F. Supp. 581, 117 USPQ 91 (S.D. N.Y.), reversed on other grounds, 266 
F.2d 841, 121 USPQ 333 (C.A. 2), certiorari denied, 361 U.S. 883, where- 
in the United States District Court stated: 
"In this case there would appear to be no issue of exten- 
sion of the patent monopoly, or double patenting, since 


both patents were issued to the common assignee on the 
same day." 


In the case at bar, even though the commonly owned reference pat- 
ent and the application of Hays have not issued on the same day, the ter- 
minal disclaimer would place the instant application in the same position 
as if it had issued on the same day as the Keating patent and thus pre- 
clude any extension of monopoly. 


Although the legislative history does not set forth any precise rea- 
son for enactment of 35 U.S.C. 253, it has been noted in In re Robeson, 
referring to the Commentary on the New Patent Act by P. J. Federico 
(which appears in 35 U.S.C.A. page 49), that the basic reason is to avoid 
an extension of monopoly: 


"No specific reason for this provision appears in the 
printed record, but its proponents contemplated that 
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it might be effective in some instances, in combating 
a defense of double patenting, to permit the patentee 
to cut back to the term of a later issued patent so as 
to expire at the same time as the earlier issued pat- 
ent and thus eliminate any charge of extension of mo- 
nopoly." 

It is apparent that the principle of the Robeson and Kaye cases, 
supra (namely that where there are two claimed inventions, i.e., differ- 
ent embodiments differing more than only colorably, the filing of a ter- 
minal disclaimer will obviate a double patenting rejection), applies 
equally to the present situation where a terminal disclaimer has been 
filed with respect to the commonly owned patent of a different inventive 
entity. The purpose of the terminal disclaimer is to avoid an extension 
of monopoly of an invention claimed in a patent and thus afford the pub- 
lic the right to practice the invention or obvious modifications thereof 
at the expiration of the patent term. The same purpose is achieved 
whether a terminal disclaimer is filed by a single inventor or by a com- 


mon owner of a pending application and patent defining different inven- 
tions. 


This principle is sound because the rights of ownership are Posten 
in the same legal entity. The patentee of the reference patent by defini- 
tion includes not only the inventor to whom the patent issued but also the 
assignee of the entire right, title and interest (35 U.S.C. 100 (d)). 


In the instant case, the lower Court found that Plaintiffs' recording 
of a terminal disclaimer was ineffective to obviate or avoid the double 
patenting rejection made against the Hays application over the Keating 
patent on the ground that the claims of the patent and the claims of the 
Hays application were not "significantly distinct. " See Finding of Fact 
No. 18, JA 9, 10; compare with Finding No. 9, JA 8, where the lower 
Court found that there were "significant differences" in the claimed 
subject matter of Hays and that of Keating. | 
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The lower Court apparently regarded the claims and the subject 
matter defined by the claims as being the same thing, since no other 
Finding was made on this point, and the Court's Conclusion of Law No. 
2 in regard to a terminal disclaimer was that where the claims in a pat- 
ent application define subject matter which is different from, but not 
"significantly distinct’ from the subject matter of a claim of a patent 
owned by the owner of the application, a terminal disclaimer under 35 
U.S.C. 253 does not permit the granting of a patent which otherwise 
would be refused for double patenting. 


It seems to Plaintiffs- Appellants that the lower Court was meaning 
something different from meaning that the claims of Hays and the claim 
of Keating were drawn to the same invention, i.e., embodiments, because 
it is apparent from the Hays and Keating specifications and claims, as 
discussed above, and Finding No. 9, that the claims are drawn to signif- 
icantly different inventions. Furthermore, it is believed that the lower 
Court did not méan that the claims should be unobvious in order fora 
terminal disclaimer to avoid double patenting, because, if the claims 
were unobvious there would be no double patenting and no terminal dis- 
claimer would be necessary. This is brought out in many cases, but, 
see the concurring opinion of Judge Rich in the case In ve Z ickendraht, 
Supra. 


It is believed that the term "significantly distinct from" as used by 
the lower Court, meant to the lower Court that the differences between 
the claims in question must be greater than defining or pointing out sig- 
nificantly different inventions, but not so great as to require the differ- 


ences to be unobvious. Appellants submit that such a distinction is too 
fine to be meaningful. 


It is submitted that a terminal disclaimer will obviate a double pat- 
enting rejection in all instances except where the following applies: 


(a) The claims in question must not be identical or differ from each 
other only linguistically. 
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(b) The embodiment (invention) in the specification, of the applica- 
tion, which is necessary to support the rejected claims, must 
not be the same as (or only colorably different from) the em- 
bodiment in the specification of the patent, which is necessary 
to support the claims of the patent on which the double patent- 
ing rejection has been made. For example, composition of 
matter claims do not require a showing of a tablet and a dos- 
age amount in the tablet; the composition itself being sufficient. 


The fact that there can be some common disclosure in an applica- 
tion and patent without there being double patenting was recognized in 
the case of In re Sarett, 327 F.2d 1005, 140 USPQ 474, and the fact that 
there could be generic and specific claims without having double patent- 
ing was also recognized in that case, the Court quoting Stringham. An- 
other recent case similar to Im re Sarett is n re Sutherland, 146 USPQ 
485. 


The Court in m re Sarett said: 


1% * * but it is elementary that readability of a claim on 
the subject matter of another claim (domination) is nei- 
ther determinative of the double patenting issue nor de- 
monstrative that claims are directed to the same inven- 
tion. As Stringham said in his 'Double Patenting' many 
years ago, p. 207: | 


"One of the simplest, clearest, soundest, and most essen- 
tial principles of patent law, is that a later invention may 
be validly patented, altho dominated by an earlier patent, 
whether to the same or to a different inventor.” 


In the case of In ve Allen, 343 F.2d 482, at 487, 145 USPQ 147, 151, 
the Court of Customs and Patent Appeals distinguished over the many 
cases cited by the Patent Office Solicitor in support of his contention 
that double patenting should exist where the claims in question differed 
merely in scope. The Court said that upon analysis the cases + 
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''* * * will all be seen to be cases wherein there was but 
a single invention and of the Miller v. Eagle type." 


As pointed out in Stringham in "Double Patenting"” p. 229-286, and sup- 
ported by settled law, the expression that two patents to the same inven- 
tor or same assignee differ merely" in scope means that the later is- 
sued patent is invalid if the difference in scope is not supported by in- 
ventively different embodiments. Under present law permitting a ter- 
minal disclaimer, the filing of a terminal disclaimer means that the 
later issued patents would be invalid only if the difference in scope is 
not supported by different embodiments, i.e., different inventions. 


Stringham and the Courts thus distinguish over those situations, not 
existing in the instant case, where the claims of both patent and applica- 
tion depend upon the same essential elements or embodiments for pat- 
entability. See American Communications Co. v. Pierce, C.A. 1, 208 
F.2d 763, distinguished in the case of In re Allen, supra. The case of 
In re Siu, 222 F.2d 267, 105 USPQ 428, is not contrary to Stringham and 
is not like the present case since the process steps involved in the ap- 
plication and patent were the same except for the use of similar mate- 
rials, and the Court held that there were not separate inventions. Cases 
closer in point where claims of one scope were held valid over claims 
of another scope are Pierce v. Aeronautical Communications Equipment, 
C.A. 5, 307 F.2d 790, 793; In re Carlton, 717 F.2d 363; General Electric 
Co. v. P. R. Mallory, 2d Cir., 298 F. 579, and In re Allen, supra. 


Moreover, applicant's claimed subject matter is directed to a dos- 
age unit, such as a tablet or capsule, containing a therapeutically effec- 
tive amount of ephedrine or propadrine resinate adsorption product for 
the treatment of asthma. To this extent there is a common disclosure 
in the Keating patent and the disclosure in the Hays application. Both 
Hays and Keating were working for the same company and it was diffi- 
cult to keep a clear line between the earlier broad inventions of Keating 
and the narrow improvements of Hays despite the fact that the Examin- 
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er warned applicant to do so. (JA 32) The attorney finally decided that 
applicant was claiming too broadly in attempting to cover compositions 
of ephedrine or propadrine resinates without any limitation as to degree 
of saturation (JA 34) and as shown by the file of the Hays application 

(JA 41-43) he restricted applicant's claims to the present claims di- 
rected to an article of manufacture (dosage unit) containing a specified 
amount of a composition having the 10- 75% saturation limitation. This 
range gives the improved uniformity of release of the ephedrine or prop- 
adrine in the resin adsorption product and lessened toxicity at high dos- 
age levels over the results obtained above 75% saturation, and the as- 
surance of not having a tablet of excessive size for oral administration 
obtained by the use of a ephedrine or propadrine resinate having less 
than the 10% saturation. (JA 175-205) 


The Keating patent (JA 138-159) contains no specific disclosure of 
having ephedrine or propadrine resinates of a lower limit of 10% satu- 


ration as required by all the Hays claims, and likewise there is no spe- 
cific disclosure in Hays tying the recited narrow range of particle size 
of Keating's Claim 14 with the Hays claimed embodiment of 10%-75% 
saturated ephedrine or propadrine. There cannot be double patenting 
with the filing of a terminal disclaimer under such circumstances even 
though these differences are obvious. This is true because the obvious- 
ness or lack of obviousness of the important and "significant" 10%-75% 
saturation range of Hays (Finding No. 9) and the particle size range of 
Keating's Claim 14 is not relevant where a terminal disclaimer has 
been filed. See particularly In re Kaye, supra, where the Court of Cus- 
toms and Patent Appeals, in referring to the difference between Freon 
114 (dichlorotetrafluoroethane) of the application and Freon 12 (dichlo- 
rodifluoromethane) of applicant's patent, said: 

"The differences between Freon 114 and Freon 12 are | 

not such that the substitution of one for the other ina | 


mixture otherwise qualitatively identical would be un-| 
obvious to one having ordinary skill inthe art.... 
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Recently in In re Robeson 331 F.2d 610, 51 CCPA - 
this Court had occasion to consider the effect of ater- 
minal disclaimer in overcoming a double patenting re- 
jection. In that case we held that where, as here, the 
claims define separate, albeit patentably indistinct in- 
ventions, the filing of a terminal disclaimer may obvi- 
ate a double patenting rejection. . . . The foregoing 
statement has direct and complete applicability to the 
factual situation in the present case." 


It is submitted that the criterion of whether the claims of Hays are 
directed to the same or a different invention from the invention claimed 
by Keating is all that is necessary to consider in a double patenting re- 
jection as applied in the instant case. There has been a great deal of 
confusion in double patenting cases and the requirement of "significant- 
ly distinct" will'certainly not add clarity to the situation because it is 
impossible to know from the opinion or other cases what the term "'sig- 
nificantly distinct'’ means as opposed to significantly different of Find- 


ing No. 9. If it means patentably distinct, the cases of In re Kay and In 
re Robeson are clearly contrary to the holding of the lower Court. 


There was some indication by the Solicitor that he regarded "sig- 
nificantly distinct" as referring to difference in scope of claims, and 
that a terminal disclaimer would not obviate a double patenting rejec- 
tion if the claims differed merely in scope. As to the meaning of 
"merely" in this context, see the comments of Stringham as set forth 
on pp. 31, 32 of this brief. 


As to "scope" of claims issue, see re Sarett, supra, In re Suth- 
erland, supra, and In re Allen, supra, and the discussion of these cases 
and the general matter of scope on p. 32 of this brief. 


However, applicant's claims stand against the patent claims not 
only in the relation of narrow against broad claims (although really of 
mixed scope), but also in the relation of article of manufacture (dosage 
unit of fixed limits of drug amount) against orthodox composition of mat- 
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ter claims of no limit on shape, size or amount. From the point of view 
of article of manufacture against composition of matter, the inventions 
belong in two separate statutory classes. The Board of Appeals has re- 
cently held (Ex parte Ruschig et al., 147 USPQ 46) that a tablet of an old 
composition can be patentable over prior art showing the old composi- 
tion per se. Thus, there should be no question that the article of man- 
ufacture is a different and separate invention froma composition of mat- 
ter, so that whether or not one is obvious from the other, a terminal dis- 
claimer in the application containing the article of manufacture claims 
should obviate the double patenting rejection on the claims of the ppatent 
directed to a composition per se. 


The recent case of In ve Allen is particularly apropos and it is be- 
lieved that Judge Almond's comments in regard to the confusion exist- 
ing in double patenting cases may be of interest to this Court. 


In the Allen case, supra, the Court of Customs and Patent Appeals 
reversed the decision of the Board of Appeals, who had upheld the Ex- 
aminer on his rejection of applicant's subcombination (broad) claims on 
the combination (narrow) claims of applicant's patent. In this Allen case, 
the dissenting member, Judge Almond, with whom Judge Martin joined, 
dissented only on the basis that the subcombination or broader claimed 
invention was obvious in view of the combination (narrow) claim and that 
therefore a terminal disclaimer should have been required. Judge Al- 
mond said: 


"A review of this court's decision over the last few 
years discloses at least four different relationships : 
which have been said to exist between claims ina 
double patenting analysis." 


Then Judge Almond set forth the four different relationships need by the 
Court of Customs and Patent Appeals, discussing each relationship in 
detail in 343 F.2d p. 489. These may be worth reading by this Court if 
only to see how such situations have been handled by the Court of Cus- 
toms and Patent Appeals. 
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Judge Almond, immediately after his discussion of the relationships 
said: 
"T think that our varied approaches, enumerated above, 
have overly confused an already confusing subject." 


Judge Almond on page 490 then went on to say: 


"T think that only one test need be applied in the present 
case - is the claim of the later filed application unobvi- 
ous in view of the claims of the earlier filed application ? 
If the answer is yes, then the applicant is entitled to a 
second patent under the law even if it will extend the mo- 
nopoly of the first patent.” 


The present Hays case is like the Allen case in that it also involves 
broad and narrow claims (although mixed), obviousness or unobviousness 
of separate inventions, and the effect of a terminal disclaimer. However 
instead of the relationship of subcombination to combination which are 
claims of the same statutory class, the relationship in this Hays situa- 


tion is that of article of manufacture to orthodox composition of matter, 
different statutory classes of invention, so that there is even more rea- 


son to obviate the double patenting rejection in the present case than in 
the Allen case. 


Judge Almond further went on to say: 


"If the answer is no, the applicant is not entitled to a 

patent which will extend the monopoly because he has 

given the public nothing, in consideration for the added 

years of monopoly, which was not obvious to the pub- 

lic.” 
Judge Almond and Judge Martin then held contrary to the majority of the 
Court that the description of the apparatus in the claims of the patent and 
the appealed claims was almost identical and there could be no question 
that the "bracket" of the appealed claims was obvious in view of the pat- 
ent claims. It is submitted that this is not the situation as to the compo- 
sition described in the Hays claims when compared to the composition 
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described in the Keating claims. The claimed embodiment of Hays has 
been held by the lower Court to have "significant differences" from the 
subject matter of the Keating claims (Finding No. 9) and one can cer- 
tainly not tell from the claims whether the respective inventions are ob- 


vious over each other or not. : 


However, even if it be held that the claims of Hays and the claims 
of Keating are obvious over each other (and that the embodiments on 
which each depends are obvious over each other), the double patenting 
rejection against Hays still should be obviated in view of the terminal 
disclaimer of record in this case; and the further fact that the invention 
or embodiment described and claimed by Hays is clearly a different in- 
vention (having "significant differences" as stated in Finding No. 9, JA 
8) from the invention described and claimed by Keating. 


Judge Almond said: 


"If the broader claim is obvious in view of the earlier 
filed narrower claim, the applicant is not without re- 


course." 
i 


(Actually, the Hays claims are narrower in some ways than the Keating 
Claim 14, but also broader in not being restricted to the narrow range 
of particle size as set forth in Keating Claim 14, but generally speaking 
the patent claims are broader than the application claims. Moreover, 
the application claims are on a specific therapeutic drug in a speci- 
fied amount, and in the form of a dosage unit (tablet and the like) i.e., an 
article of manufacture. 


After discussing the two ways not applicable here in which the ap- 
plicant might have recourse, Judge Almond said: | 


"If neither of these approaches works, he may file a 
terminal disclaimer under 35 U.S.C. 253, thereby 
avoiding an extension of the monopoly." 
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The above is exactly what the corporate Plaintiff, Wallace & Tier- 
nan Inc. did in the present case. It is submitted that this terminal dis- 
claimer obviates the double patenting rejection. 


SUMMARY AND CONCLUSION 


The simplest and correct way of determining whether a terminal 
disclaimer obviates a double patenting rejection of the claims of an ap- 
plication over the claims of a patent is to determine whether the claims 
of the application are directed to the same or a different invention from 
the claims of the patent. When this is done, it is clear that there are 
significant differences between the invention of Hays and the invention 
of Keating, and that either the inventions are unobvious in which case 
the terminal disclaimer was not necessary, or that the differences are 
obvious in which case the terminal disclaimer was necessary to obviate 
the double patenting rejection, and did so obviate it. 


The case should be remanded to the District Court with instructions 


to award Plaintiffs the relief prayed for in the complaint. 
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BRIEF FOR APPELLEE 


INTRODUCTION 


This is an appeal (JA-17) from the order of the 
United States District Court for the District of Co- 
lumbia, filed June 15, 1965 (JA-11), dismissing a 
complaint for the issuance of a patent (JA-1), 
against the Commissioner of Patents, defendant-ap- 
pellee, brought under the provisions of Title 35 Unit- 


(1) 


2 


ed States Code, Section 145, and from the order, filed 
June 29, 1965 (JA-16) denying a motion to amend 
the findings and alter the judgment of June 15, 1965. 
Plaintiff-appellant sought a decree authorizing the 
Commissioner of Patents to issue to plaintiffs letters 
patent of the United States based upon and contain- 
ing five claims (numbered 8 through 12 inclusive 
(JA-42), of the patent application of the individual 
plaintiff, Edwin E. Hay¢s, Serial No. 665,130, filed 
June 12, 1957, entitled “Pharmaceutically Effective 
Water Insoluble Derivative of Ephedrine and Propa- 
drine.” (JA-18). 

Claim 8 of the aforementioned application, repro- 
duced in the decision of the District Court (JA-8), 
was considered by the court to be illustrative of the 
subject matter at issue. Appellants made no conten- 
tion below, and none is made here, that any of the 
other claims contains limitations which, in and of 
themselves, would confer patentability should this 
Court agree with the District Court that claim 8 is 
unpatentable. Hence, it is believed appropriate and 
proper to say that the determination of the patent- 
ability or non-patentability of claim 8 will be deter- 
minative for all the claims. In other words, all the 
claims stand or fall together. 

The complaint was dismissed by the District Court 
after trial, at which appellants introduced expert tes- 
timony and numerous documentary and physical ex- 
hibits in the attempt to show that the Patent Office 
tribunals had erred in concluding that a patent could 
not lawfully be granted on the subject matter defined 
in the claims of the involved application. After tak- 
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ing the matter under advisement the trial court ren- 
dered an opinion (JA-7), incorporating therein sepa- 
rate findings of fact and conclusions of law, sustain- 
ing the defendant-appellee’s denial of a patent, and 
dismissing the complaint. 

Appellants moved under Rule 52 (b) to amend the 
findings and alter the judgment to authorize the 
grant of a patent (JA-11). The trial court denied 
this motion without opinion. (JA-16). 


COUNTER STATEMENT OF THE CASE 


The statement of the case set forth in appellants’ 
brief includes many unnecessary and irrelevant de- 
tails, and is so interwoven with argument that a 
counter statement appears necessary. The pertinent 
and salient facts are set forth in the following num- 


bered paragraphs: 


1. On April 2, 1958, John W. Keating filed an ap- 
plication for patent on “Pharmaceutical Preparations 
Comprising Cation Exchange Resin Adsorption Com- 
pounds and Treatment Therewith, which application 
matured into patent on June 27, 1961, as Patent No. 
2,990,332, assigned to Wallace & Tierman Inc., a 
Delaware corporation. (JA-138). The patent con- 
tains the statement that it is a continuation in part 
of three prior applications, only one of which is of 
importance and significance to the issues of this ap- 
peal, namely, application Serial No. 598,215, filed 
July 16, 1956, entitled Cation Resin Adsorption Prod- 
ucts of Amine Pharmaceutical Compounds and Treat- 
ment Therewith (JA-138, col. 1 lines 10-17). 


2 


ed States Code, Section 145, and from the order, filed 
June 29, 1965 (JA-16) denying a motion to amend 
the findings and alter the judgment of June 15, 1965. 
Plaintiff-appellant sought a decree authorizing the 
Commissioner of Patents to issue to plaintiffs letters 
patent of the United States based upon and contain- 
ing five claims (numbered 8 through 12 inclusive 
(JA-42), of the patent application of the individual 
plaintiff, Edwin E. Hay¢s, Serial No. 665,130, filed 
June 12, 1957, entitled “Pharmaceutically Effective 
Water Insoluble Derivative of Ephedrine and Propa- 
drine.” (JA-18). 

Claim 8 of the aforementioned application, repro- 
duced in the decision of the District Court (JA-8), 
was considered by the court to be illustrative of the 
subject matter at issue. Appellants made no conten- 
tion below, and none is made here, that any of the 
other claims contains limitations which, in and of 
themselves, would confer patentability should this 
Court agree with the District Court that claim 8 is 
unpatentable. Hence, it is believed appropriate and 
proper to say that the determination of the patent- 
ability or non-patentability of claim 8 will be deter- 
minative for all the claims. In other words, all the 
claims stand or fall together. 

The complaint was dismissed by the District Court 
after trial, at which appellants introduced expert tes- 
timony and numerous documentary and physical ex- 
hibits in the attempt to show that the Patent Office 
tribunals had erred in concluding that a patent could 
not lawfully be granted on the subject matter defined 
in the claims of the involved application. After tak- 


3 


ing the matter under advisement the trial court ren- 
dered an opinion (JA-7), incorporating therein sepa- 
rate findings of fact and conclusions of law, sustain- 
ing the defendant-appellee’s denial of a patent, and 
dismissing the complaint. 

Appellants moved under Rule 52(b) to amend the 
findings and alter the judgment to authorize the 
grant of a patent (JA-11). The trial court denied 
this motion without opinion. (JA-16). 


COUNTER STATEMENT OF THE CASE 


The statement of the case set forth in appellants’ 
brief includes many unnecessary and irrelevant de- 
tails, and is so interwoven with argument that a 
counter statement appears necessary. The pertinent 
and salient facts are set forth in the following num- 


bered paragraphs: 


1. On April 2, 1958, John W. Keating filed an ap- 
plication for patent on “Pharmaceutical Preparations 
Comprising Cation Exchange Resin Adsorption Com- 
pounds and Treatment Therewith, which application 
matured into patent on June 27, 1961, as Patent No. 
2,990,332, assigned to Wallace & Tierman Inc., a 
Delaware corporation. (JA-138). The patent con- 
tains the statement that it is a continuation in part 
of three prior applications, only one of which is of 
importance and significance to the issues of this ap- 
peal, namely, application Serial No. 598,215, filed 
July 16, 1956, entitled Cation Resin Adsorption Prod- 
ucts of Amine Pharmaceutical Compounds and Treat- 
ment Therewith (JA-138, col. 1 lines 10-17). 


4 


(2). On June 12, 1957 the individual plaintiff Ed- 
win E. Hay#s, filed the patent application Serial No. 
665,130, involved in this proceeding, this application 
being assigned to the corporate plaintiff, the same cor- 
poration that owns the Keating patent aforemen- 
tioned. 

(3). Keating was the discoverer of the concept of 
producing a therapeutic composition, suitable for the 
treatment of asthma, comprising a sulfonic acid ca- 
tion exchange resin of 3-17% cross linkage, having 
adsorbed thereon an amine drug for oral administra- 
tion in a dosage unit, such as a capsule or tablet, 
which will be effective for long periods (from 8 to 24 
hours), and this concept was disclosed in the Keating 
patent. (Finding of fact No. 10-JA-9). This con- 
cept was also disclosed in the abandoned Keating ap- 
plication. 

(4). Keating’s invention, as set forth in claim 14 
of the patent, is an adrenergic composition consisting 
of a particular sulfonic acid cation exchange resin 
and an adsorbed amine drug of the class of beta 
phenalkyl amines and beta phenyl beta hydroxy alkyl 
amine (JA-159), col. 44). 

(5). «The Hays application discloses a pharmaceuti- 
cal composition, useful in combating bronchial asthma 
consisting of sulfonic acid cation exchange resin hav- 
ing adsorbed thereon a drug, such as ephedrine or 
propadrine, the amount of drug being from 5% to 
100% of saturation with 10% to 75% being the pre- 
ferred range (Finding of Fact No. 6-JA-8). 

(6). The two most commonly used of the class of 
amines taught by Keating (i.e., the beta phenyl beta 
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hydroxy alkyl amines) are ephedrine and propadrine 
(Finding of Fact No. 12-JA-9). 

(7). The essential difference between the subject 
matter defined in claim 8 at issue here and claim 14 
of the Keating patent are (1) the limitation to ephe- 
drine or propadrine as the drug adsorbed on the resin, 
and (3) the limitation on the amount of adsorbed 
drug, namely 10% to 75% of saturation (Finding of 
Fact No. 9-JA-8). 


STATUTES INVOLVED 


In addition to the statutes and rules referred to 
and cited in appellants’ brief (Br-20, 21,) it is be- 
lieved that the following statutes also of significance 
and importance, 35 USC 120—Benefit of earlier filing 
dates in the United States. 


An application for patent for an invention dis- 
closed in the manner provided by the first para- 
graph of section 112 of this title in an applica- 
tion previously filed in the United States by the 
same inventor shall have the same effect, as to 
“Such invention, as though filed on the date of the 
prior application, if filed before the patenting or 
abandonment of or termination of proceedings 
on the first application or on an application simi- 
larly entitled to the benefit of the filing date of 
the first application and if it contains or is 
amended to contain a specific reference to the 
earlier filed application. 


SUMMARY OF ARGUMENT 


1. Since apppellants effectively concede that Keat- 
ing was the prior discoverer that an amine drug ab- 
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sorbed on a sulfonic acid cation exchange resin of 
particular and proper cross linkage and particle size 
ean be used in a dosage unit (capsule or tablet), 
which will last for long periods of time, and that 
Hays’ purported invention is a narrow improvement 
over the Keating invention (Br-11) that improvement 
must be evaluated in accordance with statutory stand- 
ards (35 USC 103) to determine whether appellants 
are entitled to a patent based on the claims at issue. 

2. The Hays improvement is a narrow one being 
limited to a composition for treating asthma and al- 
lergic disorders utilizing ephedrine or propadrine as 
the pharmaceutical drug, and utilizing said drug in 
amount less than 75% of saturation. (Finding of 
Fact No. 9-JA-8.) 

3. The testimony at trial indicated that the two 
most universally used amines of the classes disclosed 
and claimed in Keating claim 14 in the treatment of 
asthma or allergic disorders are ephedrine and propa- 
drine, and the advisability of using those drugs in the 
adrenergic composition of Keating would be obvious 
to the ordinary worker in the art. (Finding of Fact 
No. 13-JA-9) Hence, in view of 35 USC 108, grant 
of a patent would not be justified based on this limita- 
tion. 

4. Further, since the term “critical” has a special 
meaning in patent law, it must appear from the time 
the application was filed that the inventor realized 
that a degree of saturation less than 75% was criti- 
eal, in order to support a finding that that limitation 
is eritical and hence sufficiently unobvious to justify 
the grant of a patent. The record is clear that Hays 
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had no such concept at the time his purported im- 
provement was made, and the District Court so held. 
(Finding of Fact No. 15-JA-9). Also, the evidence 
failed to prove criticality (Finding of Fact No. 16- 
JA-9). 

5. The law is settled that the mere fact that the 
patent and the application are commonly owned does 
not obviate the rule prohibiting the patenting of ob- 
vious variations or modifications of the patented com- 
position, where the patent claim and the application 
claims stand in the relation of genus and species. 
That rule is unaffected by 35 USC 253, paragraph 2. 
The facts of this case are identical with the facts of 
In re Siu 222 F.2d 267, and, hence, the decision in that 
case controls, instead of the decisions of In re Robe- 
son 331 F.2d 710, and In re Kaye, 332 F.2d 816, 


relied upon by appellants. 


THE ARGUMENT 


Both the examiner and the Board of Appeals relied 
primarily upon the Keating Patent No. 2,990,332, 
granted June 27, 1961, on an application filed April 
2, 1958 (JA-138) which states that it is a continua- 
tion-in-part of a prior Keating application Serial No. 
598,215, filed July 16, 1956. 

The Keating patent and the presently involved 
Hays’ application are commonly owned. Hays effec- 
tive date of invention is November 1, 1956, as shown 
by the affidavit under Patent Office Rule 131 in the 
application file (JA-44). Hence, it is clear from the 
record that Keating’s parent application, which was 
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filed on July 16, 1956 antedates the application at 
bar. Section 120 of Title 35 USC makes that date 
the effective date of all subject matter disclosed in 
Keatings’ patent which is also disclosed in the parent 
abandoned application. Asseff et al v. Marzall 88 
U.S.App.D.C. 358, 189 F.2d 660; Goodyear v. Ladd 
119 U.S.App.D.C. ——; 349 F.2d 710. 

The specification of the application at bar acknowl- 
edges that ephedrine and propadrine are known to be 
of value in the treatment of bronchial asthma and al- 
lergic disorders, and that they are often administered 
orally (JA-18). The invention of this application re- 
lates to cation exchange resin complexes of those 
pharmaceutical compounds, which can be given in a 
single dose (capsule or tablet), and which will release 
the drug in small uniform amounts over a long period 
of time (JA-19). The compounds are prepared by 
contacting a sulfonic acid cation exchange resin with 
a water soluble ephedrine or propadrine compound 
(each of which is basic) resulting in a reaction, giv- 
ing an adsorption compound, which is a type of water 
insoluble salt (JA-19). In one embodiment of the in- 
vention the compound is substantially saturated with 
the ephedrine or propadrine, and it is said that satis- 
factory results have been obtained with compounds 
“eontaining from 5% to 100% saturation of ephe- 
drine or propadrine base”, and preferably from “107% 
to 75% saturation” (JA-20). 

All sulfonic cation exchange resins are indicated as 
suitable, and particularly, resins disclosed in certain 
prior art patents, namely, those containing from “3- 
17% cross linkage” (JA-21). While the particle size 
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of the resin is said to be important, it is indicated 
that the invention is applicable to coarse particles (-5 
to +10 mesh) and even very fine particles, such as 
100 or even 200 mesh (JA-20). Example 1 (JA-22) 
discloses the preparation of a complex, containing 
34% ephedrine adsorbed thereon, which is said to be 
“substantially saturated” (JA-23); and Example II 
discloses the making of a complex containing 25.4% 
of ephedrine, corresponding to approximately 75% 
saturation (page 7). Table IV (JA-24) gives the 
elution data for various amounts of ephedrine ad- 
sorbed on the sulfonic acid cation exchange resin, and 
items (4) and (5) in the table are the products of 
examples I and II, respectively. 

The resin complexes are utilizable as such or they 
may be mixed with other pharmaceutically compatible 
ingredients to form capsules, pills, tablets, powders or 
even syrups, elexirs or emulsions, and the concentra- 
tion of complex therein may vary from 1007% (about 
50% ephedrine or propadrine) to 0.1% by weight 
(JA-27). 

In the examiner’s Answer it is stated that “the 
claims of the Keating patent clearly include a compo- 
sition in which the adsorbed drug would be ephedrine 
or propadrine” and that of the class of drugs recited 
in claim 14, namely, the beta phenyl beta hydroxy 
alkyl amines, “the two most universally used of such 
amines are ephedrine and propadrine.” (JA-56). 
By the expression “clearly include”, it is manifest 
that it was the examiner’s finding that che patent 
claims are broader than those sought in this proceed- 
ing, and that claim 14 contains a specific reference 
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to a class or genus which includes ephedrine and pro- 
padrine. In the decision of the Board of Appeals 
(JA-61), the same reference to the class expressly set 
forth in claim 14 is made, and to the fact that in dis- 
closing ephedrine and propadrine as such amines in 
the patent the apparent intention was to cover those 
specific compounds. Further, the Board also consid- 
ered that the patent claims were broad, having stated 
that the assignee “is already protected against in- 
fringement of any composition embraced by the in- 
stant claims.” Clearly the tribunals of the Patent 
Office based their decisions upon the findings that the 
assignee has obtained broad protection as to all 
adrenergic amine drugs, that the two most commonly 
used of such drugs are ephedrine and propadine, and 
that specific examples of the Keating patent disclose 
the use of ephedrine and propadrine. In addition it 
might be pointed out that the patent states (JA-147, 
col. 20, lines 58-64) that many of the adrenergic 
amine cation resin complexes are suitable for the 
treatment of asthmatic conditions, and that the sul- 
fonie acid resin adsorption compounds of ephedrine 
and propadrine are suitable for oral administration 
in the treatment of asthma. 

On the basis of these findings, the examiner and the 
Board, recognizing that differences exist between the 
claims at issue and those of the patent, concluded that 
“no two distinct inventions are seen to be involved” 
(JA-61—p. 2), and that, therefore to grant, the cor- 
porate plaintiff, owner of both, a patent on obvious 
subject matter would be improper and unauthorized by 
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law and would result in an unwarranted extension 
of monopoly, citing In re Hession, 49 CCPA 809, 296 
F.2d 930. 

These findings of the Patent Office tribunals were 
approved by the trial court after consideration of all 
the evidence including that of appellants’ expert wit- 
nesses. (Findings of Fact Nos. 11, 12 and 13—JA-9). 

Appellants concede that Keating was the one who 
discovered that an amine drug adsorbed on a sulfonic 
acid cation exchange resin of proper cross linkage and 
particle size can be administered in a single dose 
which will be effective for long periods (from eight 
hours to an entire day), that this concept of sustained 
effectiveness was disclosed in both the abandoned ap- 
plication and in the patent (Br-11), and that to this 
extent there is a common disclosure in the Keating 
patent and the disclosure of the Hays application 
(Br-32). 

Admittedly Hays’ contribution is a narrow im- 
provement over Keating’s invention. That narrow 
improvement is primarily the use of ephedrine or pro- 
padrine as the pharmaceutical drug, and the alleged 
criticality in limiting the degree of saturation to less 
than 75%. The District Court so found (Finding of 
Fact No. 9) (JA-8). 

Consideration of the Hays’ application shows that 
the 10 to 75% saturation was said to produce unex- 
pected effects with respect to uniformity of action and 
reduction in side effects. Apart from the fact that 
uniformity of action was disclosed by Keating in both 
the abandoned application and patent as generally ob- 
tainable regardless of the degree of saturation, it 
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should be noted that the patent also mentions that the 
adsorption compounds disclosed therein as Keating’s 
invention do not induce deleterious side effects (JA- 
138—col. 1, lines 44, 70; col. 4, line 46; col. 6, lines 
19,20). Accordingly, it is believed that the real cru- 
cial issue in this proceeding is whether the record 
supports the allegation of criticality (Br-15) in the 
imitation to the compound “being from 10 to 75 per 
cent saturated with said cation”. 

The term critical has a special meaning in patent 
law. As pointed out in Helene Curtis Industries Inc. 
y. Sales Affiliates Inc. (CA-2) 233 F.2d 148, the ap- 
plicable standard is “that a limitation is critical only 
if based on physical or chemical fact”. This decision 
affirmed a previous decision of the same court—Kwik 
Set Inc. v. Walsh Grape Juice Co., 86 F.2d 945— 
which decision was approved by the Supreme Court 
in Dow Chem. Co. v. Halliburton Oil Well Cementing 
Co., 324 U. S. 321, in holding invalid claims to a spe- 
cific concentration range of 5% to 20% (preferably 
10% to 15%) because non-critical, where the prior 
art showed a concentration range of 30% to 40%, 
and the patent disclosed that other concentrations 
may be used and did not teach that concentrations 
outside the claimed range of 5% to 20% would fail 
or be ineffective for the intended purpose. 

The record does not show that the applicable stand- 
ard has been met in this case. First, the Hays appli- 
cation, as filed, specifically stated that “in one em- 
bodiment of the invention the adsorption compound is 
substantially saturated”, and that “satisfactory re- 
sults have been obtained * * * with adsorption com- 
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pounds containing from 5% to 100% saturation * * * 
and preferably from 10% to 757% saturation”. (JA- 
20). Second, example 1 (page 5) is described as pro- 
ducing an adsorption product * * * “substantially 
saturated” (JA-23). Third, the tenor of Keating’s 
teaching in both the abandoned application and in the 
patent is substantially the same. For example, the 
former states that “the resin adsorption compounds 
of this invention are preferably saturated”, but “the 
resin does not necessarily have to be saturated * * * 
as little as 10 per cent and less * * * can be used”. 
The Keating patent states that “in general, while it is 
preferable to have the resin complex saturated with 
the drug, satisfactory results can be obtained with 
much lower amounts than saturation, even down to 
five percent of saturation and lower with most 
drugs.” (JA-146—col. 17, lines 4-8). Hence, the 
evidence shows that the broad range is in essence the 
same, for the Keating abandoned application discloses 
specifically from 10% to 100%, the Keating patent, 
from 5% to 100%, and the Hays’ application, in- 
volved in this civil action, also from 5% to 100%. 
While it is true that Keating shows a preference for 
100% saturation, while Hays shows a preference for 
less than 75% saturation, the mere indication of a 
preference for a more restricted range does not make 
that range a critical one. Dow Chemical Co. v. Halli- 
burton, ante. In re Ayres 23 CCPA 1118, 83 F.2d 
297. 

Despite appellants’ contentions that criticality does 
not have to be disclosed, it is well established that for 
proportions or ranges to be considered critical, so that 
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patentable weight be accorded such a limitation, the 
specification must disclose or suggest that the specific 
range is critical. In re Honnig, 39 CCPA 740, 193 
F.2d 191; Crouse v. Ladd, 188 USPQ 605 221 F.S. 
241; Dow Chemical v. Halliburton, ante. The evidence 
in'the instant case shows clearly that the application 
did not disclose or even suggest that the 10-75% sat- 
uration range was critical. In fact the only conclusion 
which could reasonably be drawn from that disclosure 
was that the range was not critical. Furthermore, it 
must not be overlooked that the examiner had indicated 
that, if by experience those skilled in the art found 
that 100% saturation released too great an amount 
of drug so that the possibility of toxic effects might 
enter the picture, only common sense would be in- 
volved in determining by simple experimentation 
what concentrations would insure against toxicity. 
Even assuming that Hays obtained some improvement 
in results because of the use of less than 75% satu- 
ration, since no new, unobvious or unexpected result 
flowed from such determination, nothing patentable is 
seen to exist therein. Allen et al v. Coe, 77 App. 
D. C. 324, 185 F.2d 11. And as pointed out in In re 
Szumski, 49 CCPA 1117, 302 F.2d 753, one should not 
overlook the possibility that common sense would indi- 
cate that variation in the proportions disclosed by 
Keating would be obvious. 

‘The law is well settled (See Miller v. Eagle, 151 
U.S. 186), as pointed out in the Greenlee case, (42 
CCPA 926, 222 F.2d 739) cited in the decision of the 
Board of Appeals that where application claims differ 
only in scope from claims already granted and pat- 
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ented, the two applications being co-pending, that two 
patents are not properly issuable. The District Court 
found only a difference in scope (Finding of Fact No. 
11-JA-9). To the same effect are In re Isherwood, 46 
App. D. C. 507; In re Korpi et al, 34 CCPA 956, 160 
F.2d 564; In re Siu, 42 CCPA 864, 222 F.2d 267. 
The latter decision clearly shows that the same rule 
applies to situations of different inventors but having 
a common assignee, which is the factual situation in 
the case at bar. 


The Terminal Disclaimer Issue. 


Section 253 of Title 35 USC, par. 2, provides that 
“any patentee or applicant may disclaim or dedicate 
to the public the entire term or any terminal part of 
the term, of the patent granted or to be granted.” 
This second paragraph is new to the disclaimer sec- 
tion of the Patent Laws. As pointed out in In re Siu, 
ante, this section was added to the law to remedy cer- 
tain difficulties, under the prior law, encountered 
when an applicant, due to factors beyond his control, 
could not cause related applications to issue on the 
same day, and the practical effect of the section was 
to permit less close scrutiny of the distinctions or dif- 
ferences between claims issuing to the same applicant 
in separate patents. But it was not and could not be 
used to justify indiscriminate issuance of a plurality 
of patents for one invention (See Note 2, of the deci- 
sion). 

The record shows that appellants filed in the Patent 
Office on August 14, 1968, a dedication (denominated 
disclaimer”) of the terminal portion of any patent 
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to be issued (JA-74), some three months after the 
decision of the Board of Appeals, affirming the double 
patenting rejection; and that the dedication was re- 
corded on October 10, 1964 (JA-75), just twenty 
(20) days prior to the decision of the Board on re- 
consideration (JA-75). That decision does not men- 
tion the dedication. Subsequent thereto, appellants 
approached the Commissioner (JA-77) seeking a re- 
mand of the application to the examiner to evaluate 
the dedication, in view of decisions of the Court of 
Customs and Patent Appeals (In re Robeson and In 
re Kaye, ante), which requests were denied by the 
First Assistant Commissioner on the ground that, 
since the propriety of the rejection in this case will be 
decided by the District Court on all competent evi- 
dence, it would be inappropriate to remand the case 
to the examiner, even assuming that the request had 
been diligently made. 

Appellants contend (Br-29) that this case 
should be governed by the decisions in the Robeson 
and Kaye cases, ante. Appellee submits the decision 
of the Court of Customs and Patent Appeals in the 
case of In re Siu, ante, in which the facts are on all 
fours with the facts of this case, is controlling on this 
issue. 

The basic factual differences which make the Siu 
decision applicable, and the Robeson and Kaye cases 
inapplicable are that in the latter cases 


(1) a single inventor was involved; and 

(2) the application claims defined an invention dis- 
tinct and different from the invention defined in the 
patent claims, though obvious. 


In the instant case 


(1) the inventor of the patent (Keating) is differ- 
ent from the named inventor (Hays) of the involved 
application; and 

(2) the claims at issue define the same invention 
as that defined in claim 14 of the patent, in that the 
latter defines the invention generically, while the ap- 
plication defines a species within the genus of the 
patent, this difference being obvious. 


The facts in the Siu case are identical with the 
facts in this proceeding. The double patenting rejec- 
tion was sustained in that case. The Court in the 
Robeson and Kay cases did not overrule the Siu de- 
cision, but, instead, appears to have distinguished 
therefrom in characterizing the factual situation in 
that case as a “mere colorable variation.” Whether 
that expression is considered to refer only to the dif- 
ference in scope between the patent claims ( generic) 
and the involved application claims (species), or 
whether it includes both factual differences; pointed 
out above is of no moment. What is important is 
that they held that a terminal disclaimer could not 
obviate a double patenting rejection in a fact situa- 
tion where the inventors of the patent and application 
are different, the patentee being prior, and where the 
patent claims generically define an invention which is 
more specifically defined in the application claims, the 
species being obvious. 

Accordingly, it is submitted that since identical 
facts exist in this case, the decision in the Siu case is 
applicable, and that the terminal disclaimer is ineffec- 
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tive to avoid the double patenting rejection. The 
claims at issue in the proceeding do not represent dif- 
ferent inventions, as was held in the Robeson and 
Kaye cases. Hence, the double patenting rejection 
has not been obviated by the filing of that disclaimer. 
Appellants’ make much of the fact that the trial 
court used the term or expression “not significantly 
distinct” in Finding Of Fact No. 18 and Conclusion 
of Law No. 2 (JA-9, 10), in holding the terminal dis- 
claimer ineffective to obviate the double patenting re- 
jection. However, it is believed to be obvious that the 
court’s use of that expression must be contrasted with 
the fact that in the Robeson and Kaye cases, the ap- 
plication inventions were said to be “distinct and dif- 
ferent” from the patent claims, as pointed out, ante. 
In the absence in this case of a factual situation iden- 
tical with that of the Robeson and Kaye cases, as to 
the claimed inventions, the use of the expression “not 
significantly distinct” is appropriate and meaningful. 
Accordingly, it is submitted that the evidence pre- 
sented does not rebut the presumption of correctness 
attaching to the decisions of the Patent Offiee tribu- 
nals—Shafer v. Watson and Bestian v. Watson, 109 
U.S. App. D. C. 360, 288 F.2d 144; Cook v. Watson, 
181 F.S. 896, Zenith Radio v. Ladd, 185 USPQ 216, 
310 F.2d 859 that the difference between the claimed 
subject matter and claim 14 of the Keating patent is 
obvious to a skilled worker in this art. Further, since 
| Aaat finding is fortified by the finding of the District 
Court, this Court should affirm. Abbott v. Coe, 71 
App. D. C. 195, 109 F.2d 449. 
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CONCLUSION 


It is respectfully submitted that the District 
Court’s findings and conclusions find adequate sup- 
port in the law and in the record of this proceeding. 
The decision appealed from should be affirmed. 


Respectfully submitted 


JOSEPH SCHIMMEL 
Acting Solicitor, United States Patent Office. 
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REPLY BRIEF 


Appellee's Question No. 1 presented in his brief assumes that the 
record shows that the differences between the patented subject matter 
and the claimed subject matter are obvious. This, however, is one of 
the main questions before the court. See Appellants’ Question No. 3. 


Appellee's Question No. 2 is too broadly stated. If the differences 
are obvious and meaningless, the answer is no; if the differences are 
obvious, but significant and involve different inventions, the answer is 
yes. See Appellants' Questions No. 1 and No. 2. 


The Appellee in his Brief quotes 35 U.S.C. 120, which he says makes 
the filing date of the Keating parent application, Serial No. 598,215, the 
effective date of all subject matter disclosed in Keating's patent which 
is also disclosed in the parent abandoned application (Br 5, 8). However, 
the Keating parent application does not disclose ephedrine or propadrine 
or that the sulfonic acid resin adsorption compounds of ephedrine and 
propadrine, in any degree of saturation, are suitable, in any amount, for 
oral administration in the treatment of asthma. This is disclosed only 
in the Hays application and the Keating patent, the application of which 
was filed after the filing date of the Hays application. This late Keating 
disclosure of a dosage unit amount of ephedrine resinate of below 75per 
cent saturation must, therefore, reasonably be regarded as a disclosure 
of the Hays embodiment, taken from the Hays application, which supports 
the Hays claims; and not the embodiment which is the basis for Keating's 
claims. The Keating claims are supported by other embodiments dis- 
closed in the Keating patent as has been discussed in appellants’ main 


brief (Br 9-11, 33). 


Moreover, it is not correct to say, aS was apparently indicated by 
the Commissioner (Br 11), that the only significant difference between 
the dosage unit composition claimed by Hays and the claimed composi- 
tion of the Keating patent is in the use of ephedrine or propadrine as 
the pharmaceutical drug in place of the 8-phenyl-B-hydroxyalkyl amine 
of the Keating claim 14 or the broad class of amine drugs of the other 
Keating claims; and the limiting of the degree of saturation to less than 
75 per cent instead of the absence of any limitation in all of the Keating 
claims. The above distinctions between the Hays claims and the Keat- 
ing claims are clearly not the only distinctions as has been pointed out 
in appellants' brief. (See particularly Br 18, 19; also JA 49, 50, 158, 
159.) 


Furthermore, the Commissioner in his Brief (Br 10) also quoted, 
with approval, the Board's statement that the assignee "is already pro- 
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tected against infringement of any composition embraced by the instant 
claims." This quoted statement of the Board is erroneous as can read- 
ily be seen by reading Hays claim 8 and Keating claim 14; see appel-! 
lants' main brief, pages 18 and 19, — there is not even cross reading 
present — the claims do not read either way. In this respect seé Stand- 
ard Brands, Inc. v. Federal Yeast Corporation, 38 F.2d 329, 344 (D.C., 
D. Md., 1930); also "Double Patenting" by Stringham, section 2838B. 


In order to make a product coming under the Hays claim 8 which 
does not infringe Keating claim 14, it is only necessary touse an ephed- 
rine resinate which has a particle size outside the narrow particle size 
range of Keating claim 14. One example of such a product is the com- 
mercial product OMNI-TUSS, sold by the corporate appellant, which 
has a particle size of 100 to 400 mesh at 8 per cent cross linkage (JA 
190), well outside the 10 to 50 mesh of the 5 to 9 per cent cross linkage 
of Keating claim 14. 


To make a product coming under Hays claim 8, which also avoids 


the other broader Keating claims, is more difficult (and the corporate 
appellant hopes it is practically impossible); but these Keating claims 
are so different from the Hays claims that there is clearly no merit to 
any double patenting rejection on such claims, and the Findings of Fact 
and Conclusions of Law of the District Court appear not to have been 
based on any such double patenting rejection, Sucha rejection, it is 
believed, would have to be based on the absurd view that one cannot ob- 
tain a patent on any composition which is dominated by a broad claim in 
another patent having the same owner. This would mean the end of dom- 
inant and subordinate patents, and make it almost impossible for an as- 
signee to obtain improvement patents. | 


Further, in regard to the cross reading tests, it is also clear that a 
composition can be made coming under the Keating claims which does 
not come under the Hays claims. It is only necessary to make a com- 
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position in which the drug resinate is more than 75 per cent saturated 
or less than 10 per cent saturated, e.g., the BIPHETAMINE described 
by Dr. Collins in JA 191. 


The Commissioner, in his Brief, pages 14 and 15, stated that the 
law was well settled that where application claims differ only in scope 


from claims already granted and patented, the two applications being 
copending, that two patents are not properly issuable. The key word 
here is "only." See appellants’ main brief, page 32, and also the case 
of In re Sarett quoted in part on page 31 of appellants’ main brief. 


The Commissioner then went on to say in his brief, lines 2 to 4 on 
page 15: 


"The District Court found only a difference in scope 
(Finding of Fact No. 11 - JA 9)." 


This is a misstatement of Finding 11. Finding 11 says: 


"The parties agree that the Keating patent claim 14 
is generic as to the amine drug.’ (Emphasis ours) 


It is true that Keating patent claim 14 is generic as to the amine drug 
but, clearly, claim 14 is not generic as to the particle size of the drug 
resinate, so that it cannot be said that the District Court found only a 
difference in scope between Keating claim 14 and Hays claim 8. Fur- 
thermore, the term "only" used by the Commissioner cannot be found 
in Finding 11. 

It is respectfully submitted that the Brief of the Commissioner of 
Patents fails to' meet appellants’ contentions that Hays and Keating are 
claiming two separate inventions on which a terminal disclaimer obvi- 
ates a double patenting rejection under the holdings of In ve Robeson, 
331 F.2d 710, and Iv re Kaye, 332 F.2d 816. By the same token, the 
present situation, contrary to the Commissioner's poSition, is clearly 
different from that in In re Siu, 222 F.2d 267, in which the Court merely 
reaffirmed the fact that more than one patent cannot issue on the same 
invention. 


Moreover, it is submitted that there is no requirement in patent law 
that an application expressly state that a range is critical; it is enough 


that applicant give results in a specification showing criticality or, at 


least, unobviousness. (See JA 12, 13.) It is submitted that the Commis- 
sioner has misapplied the law of criticality as set forth in his Brief, 
pages 11-13, in that JA 12, 13 are sufficient to suggest criticality, or at 
least improved results, and that the evidence at the trial clearly shows 
criticality or, in any event, unobvious results (JA 13-16). For these 
reasons, the Hays claims should be allowed even without the filing of 
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the terminal disclaimer. 
Respectfully submitted, 
ZABEL BAKER YORK JONES 
AND DITHMAR 


2030 Bankers Building — 
105 West Adams Street — 
Chicago, Dlinois 60603 


BACON & THOMAS | 


540 Shoreham Building | 
Washington, D.C. 20005 


Attorneys for Plaintiffs- 
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